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Professor Philip Rounseville Alger, United States Navy, for 
the last nine years Secretary and Treasurer of the Naval Institute 
and Editor of its Proceepincs, died at Annapolis, Maryland, on 
February 23, 1912. 


To those who had the privilege of intimate association with 
Professor Alger, the news of his death has brought a sense of 
irreparable personal loss. To them, the memory of what he was 
will always far transcend the memory of what he did and the 
thought of what he might have done if his life had been pro- 
longed. He had, in a most unusual degree, the gift of making 
and retaining friends; a gift of which the secret lay partly in 
his singularly gracious and winning personality and partly in the 
perfect confidence which he inspired as to his own unwavering 
loyalty to those whom he admitted to his friendship. 

To the wider circle of those who, without intimate acquaintance 
with the man himself, were familiar with his work, his death 
means the loss of an uplifting and stimulating force in all the 
activities of the service which he loved and to which he gave 
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himself without reserve through a lifetime—all too short—of 
fruitful and unselfish labor. 

Professor Alger is sometimes thought of, by those who know 
him only superficially, as essentially a mathematician and a 
theorist. To a certain extent this view seems justified by the 
ease with which he dealt with abstract subjects; but any estimate 
of him is misleading which fails to take account of the practical 
side of his remarkably versatile intellect. 

The son of a New England poet and mystic, he added to the 
imagination which was his birthright, and which was doubtless 
the source of the almost unerring instinct with which he went 
to the heart of every problem which he attacked, a practical 
common sense which tempered his brilliant intellectuality and 
kept him loyal to facts as he found them. He was not more 
intellectually brilliant than he was intellectually honest; and he 
could abandon a cherished theory which proved untenable, with 
a wholehearted frankness which was in perfect keeping with the 
other traits of his modest and generous nature. His remarkable 
gift for abstract reasoning he regarded always as a means to an 
end, never as an end in itself; and he never considered any part 
of his work as finished until he had drawn from it every deduc- 
tion of practical usefulness which it could be made to yield. 


Professor Alger was born at Boston, September 29, 1859. He 
graduated at the Boston Latin School in 1876, and entered the 
Naval Academy the same year, graduating four years later at 
the head of his class. His first cruise, on the Richmond, took 
him to the Pacific Station and to China. Returning in 1882, he 
was ordered to the Bureau of Ordnance, where he entered thus 
early in his career upon the path in which he was to win such 
marked distinction in later years. 

By what seems a remarkable coincidence, in view of his extraor- 
dinary fitness to meet the demands of the situation, his entrance 
upon ordnance duty coincided exactly with the beginning of the 
“New Navy,” of steel ships and built-up* guns. Coming from 
a cruise in a wooden corvette of the Civil War period, he was 
called upon at once to bear a part in the design of guns built up 
of tempered steel, for ships as strikingly in contrast with the 
Richmond as were these guns with the cast-iron muzzle-loading 














ro-_— 78 ( mw TH 





Proressor Puitip Rounsevitte Acer, U.S. Navy. 3 


smoothbores with which that ship had fought her way past the 
batteries at New Orleans and Mobile Bay. 

The new ships were the Chicago, Boston, Atlanta and Dolphin ; 
cruisers it is true, and insignificant to-day, but up-to-date in 
their class when designed, and more heavily armed than any 
other ships of that day which could properly be compared with 
them ; and, so far as ordnance was concerned, more nearly allied 
to the battleship of to-day than to the wooden frigates and 
corvettes which had preceded them. 

A second tour of duty afloat, this time in the Ponecola on 
the European Station, from 1885 to 1888, was followed by 
another assignment to the Bureau of Ordnance, and, a year later 
(November, 1890), by transfer to the corps of Professors of 
Mathematics. 

With his tenure of duty on shore assured, Professor Alger 
entered now upon a new phase of his career and for more than 
nine years was associated intimately, so far as ordnance was 
concerned, with every step of the remarkable advance which in 
that brief period carried warship design in the United States 
from the Chicago and Boston to the Maine and the Missouri. 


In 1899 Professor Alger left the Bureau of Ordnance to take 
up the duties of Head of Department of Mechanics at the Naval 
Academy. In 1903 he was induced to accept the position of 
Secretary and Treasurer of the Naval Institute, a position which 
carried with it the editorship of the Institute’s PRocEEDINGs ; 
and the following year he resumed his connection with the 
Bureau of Ordnance by becoming a member of the Special Board 
on Naval Ordnance. This Board, created in 1904, was designed 
to act as an advisory board to the Bureau, in connection especially 
with experimental work in the development and test of ordnance 
material. 

In spite of his connection with the Naval Institute and with 
the Special Board, he continued his duties at the Naval Academy 
until 1907, when his direct connection with the Academy was 
severed; and thereafter until his death he was enabled to give 
his uninterrupted attention to the Institute and the Special Board. 


Professor Alger’s career as an educator brought out in strong 
relief a phase of his many-sided nature which almost justifies the 
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conviction that here was the sphere, out of the many in which 
he stood pre-eminent, in which he was fitted for the widest use- 
fulness. This was his generous and sympathetic comprehension 
of youth—of its promise, its trials, and its aspirations. He felt 
that his work was but half done when he had given to his students 
the best that he had to give from his wealth of knowledge and 
experience. He aspired to touch them at other points and to 
make his influence count for as much in the development of 
character as in that of mind. To this end he welcomed all who 
sought him to the refined and cultured atmosphere of his home; 
and many a young man found in this atmosphere, at the most 
impressionable period of his life, just the influence that was 
needed for the creation of a powerful and lasting impulse toward 
high ideals. 


From the first, Professor Alger’s administration of the affairs 
of the Naval Institute was brilliantly successful ; and this not less 
on the financial than on the literary and professional sides. He 
rapidly enlarged its publishing department, always with excel- 
lent judgment, and added largely to its membership, especizlly 
in scientific and engineering circles. His own contributions to 
the PRocEEDINGS were many and notable, his “ Professional 
Notes,” being especially valuable. 

The high place which admittedly belongs to the PRocEEDINGS 
to-day is very largely due to the energy and judgment with which 
he carried forward and extended the work begun by his prede- 
cessors ; and those who may come after him will long benefit by 
the powerful and well-directed impulse which he has given to the 
Institute’s affairs. 

Professor Alger’s work in Ordnance has already been referred 
to in general terms. To describe it in detail would call for more 
space than is here available. Nor is such description needed. 
More than of any other one man, it is true of him, that the 
history of the development of naval ordnance in the United 
States during the last quarter century is a history of his work. 

He wrote much on subjects connected with Ordnance and two 
of his books, “ Exterior Ballistics” and “ The Elastic Strength 
of Guns,” have long been recognized as standard works upon 
the subjects with which they deal. Another book, on “ Hydro- 
mechanics,” was prepared for use at the Naval Academy, and has 
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had a gratifying success as a text book at other institutions. He 
had planned, and partly outlined, before his health failed, a 
treatise on “Interior Ballistics,” which would have been the 
crowning work of his career. The subject had attracted him for 
many years and had so far taken shape in his mind that he hoped 
to push it rapidly to completion when once it was seriously 
begun. 

The failure of this plan is not the smallest of the losses to the 
world which are involved in his untimely death. 


It is often’said that no one is so important that his place cannot 
be filled. However true this may be, there are many who feel 
that it will be long before we see again combined those qualities 
of intellect, of character, and of spirituality, which made up the 
brilliant and loveable personality of Philip Rounseville Alger. 
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NAVAL MIGHT. 
By LreuTeNANT Ripcety Hunt, U. S. Navy. 


Motto: Arms and the man. 





Other things being equal, the remaining thing will always 
bring about the desired result. We reason thus in speaking of 
strategy or tactics, of fleets or ships, as well as of other affairs 
of life. What is this remaining thing? 

If we create two battleships, or fleets, equal in every respect, it 
will necessitate that in a deadly conflict of one of them with the 
other, both must at the same moment, from the same causes, and 
in the same way, go to the bottom. But to create two ships 
perfectly equal is an impossibility; for although as mechanical 
structures made by hands they may be duplicates, yet before they 
can become useful there must be added the human components 
without which the creations would be utterly worthless. Here 
it is that the remaining thing comes into view. No matter if the 
men of the twin vessels be themselves twins, educated and trained 
together and always subjected to the same influences, yet will 
their two ships not be the same, for in the unseen movements of 
the one human mind there enter thoughts, ideas, conclusions 
beyond the conception or influence of the other human mind. We 
call this the personal equation. 

As a consequence of this one unequal thing, where all other 
things are equal, each ship will be distinguished by her own indi- 
viduality which will be reflected in the zeal, hope and confidence 
of the people on board her, and which will denote such a differ- 
ence between the two ships as to insure that in a deadly conflict 
only one of them will go to the bottom. If, for example, the 
Florida and her sister ship the Utah were to engage one another 
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in battle, that one with the more competent captain and the more 
skilful crew would conquer; .a self evident proposition which 
stated more simply means that the best man would win. 

Most important as the determining factor in unequalling other- 
wise equal things will this potentiality of personality become 
when we consider that the combatants on the sea will be of differ- 
ent nationalities. In the battle that will ensue, that ship, that 
navy, that nation with the more enlightened men, rather than 
with the heavier guns, will conquer. In his work “ War on the 
Sea,” * Captain Darrieus states, referring to the Russian fleet at 
Tsushima, that “all this available material was good for nothing 
without a personnel capable of bringing out its value, that these 
ships represented only a virtual energy, if they lacked men able 
to put life into them, that finally had they been ten times as 
numerous, the Russians would still have been beaten because they 
did not have to any extent the most essential of all the elements 
that make up military strength—moral force.” 

Moral force means that mental condition as regards courage, 
zeal, hope, confidence and the like which impels men to figit. We 
have read of savages armed with spears hurling themselves, until 
the last man expired, against troops armed with firearms ; and also 
of trained forces engaged where one contestant entered the fray 
with the conviction that he would be beaten because of inadequate 
preparation ; a condition of affairs discreditable alike to contestant 
and country for there is no excuse for a nation, or a military 
man that neglects in time of peace to prepare for war. 

A war has its inception far away from the scene of actual con- 
flict and many preparatory steps have to be taken before a naval 
officer can be called on to dare all that may become a man. These 
premonitory symptoms, however, are forewarnings of the coming 
of events he must be prepared to meet, contend with, and control, 
in opposition to the will, power, and efforts of an equally fore- 
sighted enemy. And that one of the rivals who in training, 
learning, spirit is the better endowed, will, if other things be 
equal, the better serve his country. 

In our endeavor to examine very broadly and generally into the 
question of the predominance of the human factor as the remain- 


* Professor Alger’s translation. 
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ing thing when perchance other things may be equal, we shall 
not mention the vexing topics of rank, promotion, command; 
neither will the divergent views of tactics be commented on, nor 
the particularities of strategy—all of which have been ably set 
forth by talented officers, in many volumes of the PRocEEDINGs. 
Instead, an effort will be made to bring into notice some of the 
well known major elements that underlie the practice of the naval 
profession, and the fundamentals that inhere in the life of an 
officer of the navy. 


STRATEGY. 


First as the most comprehensive and most potent of the larger 
essentials of the naval life, may be mentioned strategy, a high 
sounding word, yet all that writers tell of naval policies and pro- 
grams of naval operations and constructions, is contained in that 
one word, “ Strategy.” It is defined and its meaning is explained, 
in The Century Dictionary, as follows: 


“ The science of combining and employing the means which the different 
branches of the art of war afford, for the purpose of forming projects of 
operations and of directing great military movements; the art of moving 
troops so as to be enabled either to dispense with a battle or to deliver 
one with the greatest advantage and with the most decisive results; 
generalship. 


“In strategy three things demand especial consideration: 
(1) the base of operations, or line from which an army commences 
its advance upon an enemy; 
(2) the objective, or objective point, the point which it aims to possess, 
or the object which it strives to attain; 
(3) the line of operations, or that line which an army must pass over 
to attain its objective point. 


“When an army assumes a strictly defensive attitude, the base of 
operations becomes the line of defense, and in a retrograde movement 
the line of operations becomes the line of retreat. Strategical points are 
the points of operation of an army—namely, points whose occupation 
secures an undoubted advantage to the army holding them for offensive 
and defensive purposes, and points which it is the chief object of an 
army to attain. The theater of operations comprises the territory to be 
invaded or defended by an army. It includes the base of operations, the 
objective point the front of operations, the lines of operations, the lines 
of communication, which connect the several lines of operation, obstacles, 
natural or artificial, lines of retreat, and places of refuge. The front of 
Operations is the length of the line in advance of the base of operations 
covered or occupied by an army.” 
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By substituting the word “navy” for “army” in the above 
definition and explanation of strategy, the entire object of a navy 
will appear—its reason for being, its work, its mission. If it 
execute properly the above duties of its office, it will preserve 
inviolate the integrity of our country as expressed in the oath of 
allegiance which we men of the navy charged with this God given 
trust take—‘“to support and defend the Constitution of the 
United States against all enemies foreign and domestic.” 

Setting aside as much too vast and compiex for present dis- 
cussion so much of strategy as is bound up with national policies, 
diplomatic relations and foreign affairs, let us with the Century’s 
definition in mind take under hasty examination that active 
tangible strategy to which the navy must be committed, for which 
it must be always preparing and by which it must be eternally 
swayed—the command of the sea. 

The command of the sea does not necessarily imply that a 
nation in order to hold title to it must have the greatest number 
of protected guns afloat, that is the most numerous fleets of 
battleships. If it did, Britannia with her two power standard 
would rule the wave. Maybe she does; but no first-class power 
is willing to grant her superiority offhand. She will have 
to fight for it to prove it. The command of the sea as we are 
now looking at it, has to do with that objective of strategy which 
takes cognizance of the advantages that inhere in having at some 
decisive point in the theater of war a fleet superior in fighting 
ability to that of the enemy; in other words to the strategy of 
concentration. ‘ 

Concentration is defined as “the state of being brought from 
several or all directions to a common point or center or into one 
mass or group.” Our fleet concentrates every year at Hampton 
Roads and Guantanamo. It concentrated at New York the other 
day. During the Spanish War it concentrated at Key West and 
at Santiago. Where, in days to come, will the center be at which 
our fleets shall be grouped in such manner as will warrant the 
assumption that we shall be in that position which will nullify the 
strategy of an enemy? 

The answer will depend on our conception of what the nature 
of our situation will impel an enemy to attempt. If we are satis- 
fied that we hold a strategic point of determining importance 
which the enemy, if he hope to overpower us, must himself first 
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wrest from us, we conclude that he will endeavor to concentrate 
his forces there. We believe we hold such a point; therefore, 
whether our enemy come from the east or from the west, whether 
his ulterior objective be the conquest of our west or our east, the 
immediate purpose he must accomplish before he can hope to attain 
any definite end and which must be the controlling idea in shaping 
his strategy, must be, as we view the situation, the possession 
of, or the mastery of, the Panama Canal. Therefore must our 
fleets concentrate at that common center—whether near or far 
is not now in question—where they can safeguard that water-way 
and insure that its waters shall run unvexed from sea to sea. 

The Panama Canal is an artificial channel 40 miles long 
connecting the Atlantic with the Pacific and through it a ship 
goo feet long and 38 feet draft can comfortably pass. There is 
no likelihood that a man-of-war of larger dimensions will ever 
be built, for in addition to the dimensions imposed by the locks 
of the canal—1ooo feet by 40 feet—there are the further limits 
set by the depth of water in the harbors where ships must go to 
be docked and to obtain the sinews of war—men, provisions, 
ammunition, equipment and other things indispensable in enab- 
ling them to carry on unembarrassed their business of fighting. 
As a man goes from his home to his office and returns after his 
day’s work is done to recuperate and prepare for the work of 
the next day, so does a ship go from her home or base and return 
to it for health and strength. And as the man selects this home 
with a view to its proximity to his business, the means of trans- 
portation, the safety of the neighborhood and the nearness to 
the markets, so does that department charged with the well-being 
of fleets select for bases those places where the requisites for the 
life of the ships can be safely and conveniently procured in 
abundance. Evidently the nearer these bases are to the theater 
of war the better, for by so much can the squadrons reach their 
destination in less time and with less fatigue and expenditure of 
energy. Therefore must the geographical as well as the material 
and physical location of a port be taken into consideration when 
settling upon a base from which a fleet can go forth in full 
panoply to meet the enemy. This base of operations is the first 
of the three things in strategy demanding especial consideration, 
it is the point from which the fleet commences its advance upon 
an enemy. 
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THE BaAsE or OPERATIONS. 


In endeavoring to select for our bases of operations those 
harbors in which the fleets can be best maintained for conducting 
aggressive warfare, the possibility of an attack on them must be 
given careful consideration ; for unless we can safeguard our own 
shores so adequately that an enemy will hesitate long before dar- 
ing to approach them we cannot hope to be able to lead him to 
conduct his operations away from our immediate coast into 
waters of our own choosing. It is obvious that if he can lock up 
our fleet in one of its bases, he holds the key, and he can attack 
our coast when and where he pleases ; and from that moment the 
canal will be his. Therefore does a consideration of the question 
of coast defence become of much consequence and call for some 
amplification, though to enter into a full discussion of the matter 
cannot here be undertaken. 

The length of the coast line of the United States requiring 
naval defence, as given by our Hydrographic Office, is as follows: 


Naut. miles. 
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Excepting Great Britain whose coast line, including posses- 
sions is 30,000 miles long, no other country has nearly so long a 
line as we have; for instance, Japan’s is only 6600 miles and 
Germany’s, 4100 miles. The problem of protecting the littorals 
of Great Britain and the United States is, therefore, more serious 
and complicated than that which confronts those nations that 
have powerful navies and short coast lines; and it would be 
impossible of solution as regards our country were it not for the 
fact that nature has come to our assistance. There are miles and 
miles of our coast that cannot be approached near to because of 
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dangerous navigation; and there are miles and miles where an 
approach would further no end since nothing substantial or bene- 
ficial could be gained because of lack of supplies and facilities. 
On the other hand there are many desirable harbors where, could 
an enemy land, he would find all things needful; but these places 
are defended. 

The standard of the sea defence of a port depends solely upon 
the armament and armor of the fleets that may attack it. The 
functions which this coast defence is capable of performing are 
of three kinds—so informs Colonel Sydenham Clarke of the 
English Royal Engineers: 

1. To prevent the use of a harbor by an enemy for the purpose 
either of shelter or of landing troops. 

2. To bar a harbor or channel of approach and exclude an 
enemy from the inner waters. 

3. To prevent the bombardment of a dockyard, town or arsenal. 

“Of the above No. 2 always includes No. 1; Nos. 2 and 3 may 
be combined, or No. 2 may practically include No. 3; No, 3 
involves denial of adjacent waters to the enemy.” The question 
which arises in considering the above functions is that of the 
positions it is necessary to defend having regard to the require- 
ments of naval strategy and the local requirements, 

In order that this question shall receive the careful considera- 
tion it deserves, the littoral of the United States is divided into 
several districts each one of which is under the supervision of a 
naval officer who reports on its facilities and who should study 
the situation of possible landing places and lay down the probable 
form and strength of an attack and the best way to meet it— 
the kind of vessel to be employed, the suitability of submarines, 
torpedo craft and other coast defence means, and the number 
and nature of the guns needed. Some parts of the coast require 
more protection than others and some because of local conditions 
require none at all. 

What may be the details of the strategy of an enemy. with 
respect to an attack on our ports is of course unknown to us, but 
he would undoubtedly be influenced by his information of the 
limitations imposed by our preparations and_ situation, which 
must be more or less accurately known to him. An attack on 
summer resorts, for instance, would lead nowhere and. serve no 
purpose; nothing of benefit in the way of supplies or position 
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could. be gained. But a threat against a large maritime city or 
the spacious estuaries where our greatest commercial activities 
are, would. work havoc. The mere contemplation of such a 
possibility. would demand instant recognition by our fleet; and 
our readiness to meet such situations convincingly and to con- 
centrate our forces advantageously, will depend largely on the 
strategic positions of our bases of operation—on their military 
characteristics, their strength of offence and of defence; and 
these in turn are affected by the commercial, the topographical 
and the hydrographical features of the environment. 

Our navy owns a number of navy yards and stations scattered 
along our sea board, and some of them are admirably placed to 
serve as bases from which to begin an advance upon an enemy. 
Such are New York, Norfolk, San Francisco and Bremerton. 
There are also first order advanced bases at Guantanamo and 
Pearl Harbor; and there are second order bases at Charleston, 
Key West, Olongapo, Philadelphia and elsewhere. In addition, 
we have coal depots at Narragansett Bay, San Diego, Manila 
and other places; and besides, some other stations like Ports- 
mouth, New London, New Orleans, Pensacola, Port Royal, 
Samoa, of little use to the navy because of proximity to larger 
and better situated bases; and of inadequate facilities and pro- 
tection. 

“ America,” the Secretary of the Navy is reported to have 
said, “has twice as many dock yards as Great Britain, yet the 
navy of the United Kingdom is twice as large as that of the 
United States.” He showed that we had eight first-class navy 
yards, three second-class, two naval stations, three training 
stations; besides a first-class yard in Hawaii, two second-class 
yatds in the Philippines, and naval stations at Guantanamo, San 
Juan, Guam, and Tutuila. “In the early days of our navy,” he 
said, “ when the ship’s motive power was sail, distances were not 
so easily traversed as to-day, and it therefore was probably neces- 
sary to have places for repair and refit of naval vessels more 
frequently along our coast than to-day. We have in all eleven 
first- and second-class navy yards, while Great Britain has but 
six of the same kind. Germany has three, and France five.” 
None the less we continue to spend large sums of money to 
maintain yards that cannot receive and repair modern battleships. 
The Secretary has accordingly recommended that some of these 
yards and stations be abandoned and with this recommendation 
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the navy is in hearty agreement. There is a consensus of opinion 
that we should endeavor to have concentration of effort: on, shore 
so far as it may be compatible with concentration of effort afloat. 

In these days of general diffusion of news, the compositions 
of fleets and their prospective movements can be well guessed at 
from the commencement of operations. We are, therefore, in a 
measure forewarned; and the enemy too. And each is aware of 
the objective of the other, though the preliminary strategical 
dispositions of each may be conjectural; in this respect, honors 
are easy. But it may be otherwise if we consider our geograph- 
ical position 3000 miles from the nearest over sea power on the 
east and 6000 miles on the west. Here we should be able to’ win, 
other things being equal, for we hold the interior. positions. 
There is not a point on the Atlantic or the Pacific near the prob- 
able theater of war that cannot be reached by our fleets, ahead 
of an enemy. Add to this advantage the physical restrictions 
imposed at many points by the conformation of our coast, and 
the meager resources at other points, and the question of the 
bases which it is necessary to provide having regard to the re- 
quirements of naval strategy, becomes a bit | simplified... These 
requirements are securely protected ports of unlimited. capacity 
near the centers of great commercial activities, close by the large 
and commodious estuaries where are the busy cities. with their 
railroads and piers and docks and maritime interests, and in posi- 
tions commanding easily the off-shore line of defence beyond the 
range of the guns of the fortifications, and so centrally located 
that interior lines are markedly theirs. Given these and easy 
navigation, and our bases of operation will meet our every wish, 
On the Atlantic the requirements are met by the navy yards at 
New York and Norfolk where the largest ships can be docked, 
repaired, even built so complete is their plant, so convenient and 
abundant every necessity, so obtainable material and skilled labor. 
Further they are perfectly safeguarded both by nature and coast 
defence from attack. No other ports on the Atlantic possess 
these desiderata to a similar extent. It follows then that if, as 
strategic points they are equally eminent, they must be the best 
bases for our fleets. Let us see. 

Suppose that we conduct a line of operations from our New 
York base, 200 miles to the eastward to the Nantucket. light- 
ship where all the European ocean-borne traffic converges. 
Within a day’s run, of 400 miles at 17 knots, lie Halifax on the 
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north and Hatteras on the south. Within two days’ run, 800 miles, 
lie Cape Race, Newfoundland, Bermuda and Bahama. Inside this 
New York-Nantucket-Halifax line, lie Portland, Boston, Narra- 
gansett Bay, Long Island Sound, New York and to all intents and 
purposes, Delaware Bay. The “ wealth of Ormuz and of Ind” is 
here to tempt the bold to snatch at it. But that an enemy would 
appear in force in these waters protected as they are by our forts 
and watched over by our fleets, is incredible. His coming would 
certainly be announced long before he could accomplish or even 
hope to accomplish anything worth while. At most he might 
feint to attack, to divert our attention from his real objective, 
which, we take it, will be the Panama Canal. 

About 200 miles to the southward of the New York base, lies 
our other first order Atlantic base—Norfolk, in equipment, 
facilities and operation nearly equal to New York with which it 
is closely connected by rail and water. Norfolk serves well as a 
point from which to conduct a line of operations to the southward 
of the New York line, and to observe the movements of an 
enemy from the Chesapeake to the entrance to Florida Straits. 
The salient along this stretch is Hatteras, 120 miles southward of 
the capes and 540 miles from Bermuda. Within a 500 mile 
radius are Boston, Nassau, Florida Straits and the ports between. 
The Chesapeake base controls the gateway to the capital and to 
Baltimore, and is as near the Delaware as is New York, thereby 
rendering doubly secure the opulent country surrounding the two 
main bases. 

The distance from Hatteras to Halifax is 800 miles, and that 
from Nantucket to Nassau but a hundred miles longer, hence a 
fleet based on New York and one resting on the Chesapeake 
ought to be able to reach either extremity of the above lines of 
operation in’ two days, at 17 knots, and effect a junction. This 
disposition implies the possibility of a genuine attack on our 
Atlantic coast in the vicinity of our most extensive resources 
and greatest wealth; an attack so beset with dangers that no 
navy, unless it had already obtained command of the sea, would 
tisk it and attempt to push it home. But as said before he might 
make a false attack. 

When considering the determinants of strategy, the position 
of bases will be found to be restricted by the natural surround- 
ings and the material resources of the encompassing land. Where 
the harbors are deep and large and well fortified and the con- 
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veniences of a metropolis are at hand, the position is ideal; the 
only remaining desideratum is proximity to the theater of war. 
This theater will be, we fancy, the Caribbean sea, about 1600 
miles from our northern bases, a four days run at 17 knots. To 
carry on operations affecting the integrity of the canal from 
nearer bases would be easier and our lines of communication 
would be safer ; accordingly we have established a base of opera- 
tions at Guantanamo in the Caribbean, 1200 miles from New 
York. 

Guantanamo is a deep, commodious harbor near the south- 
eastern extremity of Cuba, about 60 miles from the Windward 
Passage, 400 miles from the Mona and 700 miles from the Virgins 
—the three main entrances to the Caribbean. Guantanamo lies 
distant from Martinique 850 miles; from Curagao about 600 
miles; and from the canal only 700 miles, a run of a day and 
three-quarters at 17 knots. If a circle be drawn from Guan- 
tanamo as a center and 700 miles as a radius, we shall see that 
within the circumference will lie the Florida Straits, Key West, 
the Bahamas, the three easterly passages to the Caribbean and 
finally to the westward, the Yucatan Channel, the only entrance 
from the Caribbean to the Gulf of Mexico. From a glance at 
the chart it will become evident that Guantanamo is well placed 
to serve as a naval base and that because of its position as a 
coign of vantage for observation and contemplated military opera- 
tions, it possesses notable strategic prominence. From its safely 
guarded waters, a fleet can enter upon the theater of war in a 
shorter time and in a better state of preparedness than can an 
enemy entering from over sea; and from it our fleets can go 
out to the north or east or south, or through the canal to the 
west, and arrive at any strategic point along our coast before an 
enemy can. Guantanamo controls the canal; therefore must we 
make of it an advanced base of the first order. 

The natural surroundings of Guantanamo, those pertaining to 
the normal conditions of the land and water features of the port 
are admittedly excellent, but the political environment is not so 
because the place lies in Cuba, a foreign country whose govern- 
ment is not powerful or stable, whose resources are not large 
and whose capabilities are not high. Whether the Cubans be 
friendly or not, they cannot be reckoned on as a people from 
whom valuable assistance may be expected, for even with the 
best intentions they have not the means. On the other hand if 
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inimical they would at the least be a thorn in the flesh; and they 
might, if so disposed, work incalculable mischief; for we must 
bear in mind that Cuba has other good harbors than Guantanamo 
where an enemy, despite international or neutrality laws or treaty 
stipulations, might effect a lodgement. Therefore, from entirely 
different reascns than those which necessitate the safeguarding 
of naval bases in the United States, must Guantanamo be made 
impregnable to attack from the land as well as from the sea. 

It may be held that serious attack from landwards, omitting 
that which might perhaps come from the Cubans, is out of the 
question, because the preservation of the integrity of the sur- 
rounding sea rests primarily with our navy. So in truth it does: 
and so in truth it did in 1898 when we fought against Spain. 
None the less at that time, the Spanish squadron entered Santiago 
from Curacao 600 miles distant without our fleet being a jot the 
wiser. Santiago was a fortified port strong enough on the sea 
front to restrict the movements of our investing fleets and to 
protect the fugitive squadron; and on the land front to resist 
attack from the Cuban forces and, for a time, from our large 
invading army. That Santiago was an unfortunate choice of 
base, lacking communication with supply centers, and wanting in 
resources and stores for army and navy, is not so much to be 
pointed out now as that Santiago in itself because it afforded 
safety was a good base. The deduction is obvious. Guantanamo, 
as said in the beginning, must be expanded into a fortress of the 
highest rank. 

About 500 miles to the westward of Guantanamo and 70 miles 
north of Cuba lies Key West, right in the fairway of the Florida 
Straits, through which passes all the sea-borne commerce of the 
Gulf of Mexico. This island lies 50 miles from the mainland of 
Florida with which it is connected by a railroad built on the 
rocks and shoals between. It has always held a position of promi- 
nence and importance in the naval strategy of the West Indies, 
and during our war with Spain became so conspicuously useful 
and necessary that some naval officers have thought it would be 
forever after quite as desirable a base. Accordingly considerable 
enlargement of its plant, its facilities and its capacities resulted. 
Similarly, though to a less extent, was Tortugas, a small island 80 
miles to the westward, developed; and the line connecting the 
two constituted a base line of operations, the western end leading 
to the Gulf and the Yucatan Passage, the eastern or Key West 
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end to the Florida Straits and the Bahama and Caribbean passes. 
The unsuitableness of Tortugas because of shallow water and 
ease of attack has been conceded and therefore its available plant 
has been moved to Guantanamo. As to Key West, the answer 
to the strategists who advocate its advantages as the base which 
can best conserve our interests as they are contained in the ex- 
pressions the Monroe Doctrine and the Panama Canal, is found 
in the words of Admiral Stockton in a discusson of Commodore 
Beehler’s argument in favor of Key West, as follows: 

“Key West is a point that cannot be ignored; every war has forced it 
into a position of utility and value; but the inherent defects of the place 
as a harbor, as almost impossible of defence, have also become evident 
and made known its limitations. Its position as an advanced base has 
been strengthened by its future railway possibilities, but the weakness of 
this thread of communication, the great difficulty of preserving it intact 
in face of an active and strong navy shows also the limitation in that 
direction. Year by year the place becomes less valuable as a deep water 
harbor and as a place where prolonged repairs can be effected with that 
safety from attack which is so essential in modern times.” * 

Key West, therefore, if we accept the above argument, must 
always be maintained because of its strategical qualities as a 
point d’appui; but not as an advanced base of the first order, be- 
cause of its poor harbor, insecure communication and inadequate 
fortifications. A base for its own safety must be self-contained, 
able to hold its own without the aid of the fleet—for the fleet 
must be foot free—and its defences must be fixed, assisted per- 
haps by torpedo-boats, submarines and other auxiliaries of the 
mobile coast defence. If a base, instead of being able to protect 
ships, needs to be protected by them, it changes from a source 
of strength into a source of weakness. Key West, however, is 
the key to the Gulf and, therefore, would have to be used in case 
the theater of war was the West Indies, as a secondary advanced 
base for the less powerful, but no less necessary units of the 
fleet, that would be on watch off the northern entrance of the 
Florida Straits and off the passes of the Bahamas, all lying 
within a 300 mile radius of that base; and off these fairways, 
these lookouts would come in touch with the patrol fleet based 
on Guantanamo and extending its beat from that base to Nassau 
400 miles northwest, and also to the Virgins 700 miles east. 


*U. S. Navat Instirute Proceeprnes, No. 130, June, 1909. Discussion 
of “The Navy and Coast Defence,” by Commodore W. H. Beehler, 
U. S. N. by Rear-Admiral C. H. Stockton, U. S. N. 




















20 NAVAL MIGHT. 


From the above or some similar arrangement it would come 
about that the three patrol squadrons—that from Hatteras, that 
from Guantanamo and that from Key West, would get into touch 
to seaward off the Bahamas, and this contact would be trans- 
mitted north by the Chesapeake lookouts, and south by the patrol 
fleet based on Guantanamo and keeping vigil over the many 
entrances to the Caribbean—except the Yucatan Channel which 
passage being only 200 miles to the westward of Key West, can 
be more easily guarded by a patrol from that base. 

Another secondary base is to be found at Charleston, especially 
intended, however, as a home port for torpedo craft; and for this 
purpose it is being expanded into a fully equipped depot. 
Charleston has good railway connection, the harbor is deep enough 
and is safe, and easily safeguarded from attack, as was abun- 
dantly proved during our Civil War; and the navy yard has a 
fresh water front; but the depth may have to be maintained by 
dredging. Its position is about 600 miles from Key West, 450 
miles from the Chesapeake, and 850 miles from Guantanamo. 
As a resting place for the smaller units of the fleet, it holds a 
good position; from it the little craft which have not a large 
coal capacity or extensive sea-keeping qualities, can hurry away 
in prime condition by interior lines to some other strategic point 
nearer the theater of action. 

Charleston possesses advantages as a home port in peace times, 
but it seems to me that after the war is on, these torpedo-boats 
would better have their places of rendezvous at Guantanamo, 
Porto Rico and Key West, handy to the main fleet. And perhaps 
it might be advisable to have some of them domiciled as it 
were at the canal entrances where to provide a suitable base for 
them appears to be an easy thing to do. I venture the further 
suggestion in this connection, that there ought to be installed 
under the guns of some of the fortifications in Panama Bay a 
complete coaling depot, where the big ships could fill their 
bunkers and renew their equipment; for the distances in the 
Pacific are much longer than those in the Atlantic, and the ports 
available by deep vessels for obtaining sustenance are few and 
far between. Therefore it becomes a matter of serious impor- 
tance to start a line of operations in this western theater of action, 
with a full supply of all things needful, if we would make sure 
of arriving at our destination in the fittest possible condition. 
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There are 7600 miles of coast line in the Pacific, including 
Alaska, that belong to the United States proper; and at only two 
places along this stretch can our fleet find first order bases ; these 
are San Francisco and Bremerton. San Francisco lies 3300 
miles from Panama, or an eight and one-quarter days’ run at 
17 knots; and Bremerton lies 800 miles to the northward of San 
Francisco. Besides the above bases there is a coaling station 
of the first order—not a navy yard—at San Diego, 450 miles 
south of San Francisco, and 3000 miles north of Panama—seven 
and one-half days at 17 knots. In the event of war in the 
Pacific, the ultimate object of the enemy would be, I imagine, 
the same as in the Atlantic, that is the control of the Panama 
Canal and the consequent prevention of the joining together of 
the eastern and western fleets. And in the western waters as 
in the eastern, the preliminary operations of the enemy might take 
place off the American coast. To grasp quickly the significance 
of these early demonstrations of hostility, it would, be necessary 
of course to get into distant touch with the enemy. Accordingly 
from our base at Bremerton a line of observation maintained 
by a squadron of fast cruisers would patrol as far as Unalaska. 
Based on San Francisco a second observation squadron would 
patrol to the southward to San Diego: a third would watch from 
San Diego to cover the Gulf of California and the Mexican 
coast to Acapulco; and a fourth squadron based on Panama 
would guard the way between the canal and Mexico. To over- 
look this long stretch of coast is a most difficult task for a fleet, 
well nigh impossible of successful accomplishment; fortunately, 
however, here as in the east, it is much simplified by the physical 
configuration of the coast and the nature of the region behind it 
both of which, the former because of dangerous navigation and 
the latter because of barrenness, are deterrents to an attack else- 
where than in the vicinity of the large cities near which are our 
great navy yards and stations and stout fixed coast defences. 

Furthermore, and in a most important way, is this watch and 
ward of the Pacific littoral made less irksome by our ownership 
of an outpost at the Hawaiian Islands, 2000 miles from our 
western mainland, where stands the second of our first order 
advanced bases, Pearl Harbor, a sentinel near the center of the 
north Pacific Ocean. Pearl Harbor is distant from Bremerton 
2400 miles; from San Francisco 2100 miles; from Panama 4600 
miles. From the shores of the western Pacific it lies distant from 
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Yokohama 3500 miles ; from China 4900 miles, and from Manila 
about 4800 miles. It is, therefore, about one-third nearer in dis- 
tance to our mainland than to the western Pacific coast. It has 
a splendid harbor, excellent facilities, many conveniences and 
can maintain a large and powerful fleet in a high state of 
efficiency ; and it is a first order fortress. Like Guantanamo, 
however, it must be supplied from the mainland. 

To the westward of Pearl Harbor, 1200 miles distant, lies our 
smallest possession, Midway Island, an American cable relay 
station, athwart the great circle route connecting Japan and 
Hawaii. An advanced squadron of observation from Pearl 
Harbor might make some use of the cable facilities of Midway; 
but otherwise the place has no military value—no ports, no facili- 
ties, no protection. Here we rest for the present further discus- 
sion of bases and lines of operation for conducting war in a 
theater near to our mainland, and move onward, for still west- 
ward the course of our empire holds its way, and 2300 miles from 
Midway and 3300 from Pearl Harbor we reach Guam 1500 miles 
from Manila. 

Guam, while possessing a good small harbor which can be 
defended, lies off the beaten track, 1200 miles off the entrance of 
San Bernardino Straits and 1300 miles from Japan. The 
question of the value of Guam to the navy, as a strategic point, 
turns, I think on the relative advantages of the place to those to 
be found at Manila and Olongapo. I fail to see how Guam can 
be made to serve as an efficient point d’appui like Key West, 
where fleets can form and on which operations can be based; it 
lies near no fairway; it is further from Manila than is Japan or 
Hong Kong, and from San Bernardino Straits than is Formosa. 
On the other hand, that Guam holds a position of strategic im- 
portance has been held by many “ far wiser than I.” 

In the Philippines we have Manila, a fortified naval port, and 
Olongapo with its navy and dry dock. Perhaps a single sta- 
tion here at a central port would suffice for all naval needs and 
purposes. However, the present arrangement was evolved from 
long discussion and much argument of the strategic possibilities 
and probabilities, and it will remain until some other strategic 
board “after mature deliberation ” reaches some other conclusion. 
In themselves these ports are good bases of operation ; they can be 
protected and can supply the fleet ; and are in position well placed 
for safe-guarding the interior waters of the archipelago. But 
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the Philippines are a long way off from the mainland of the 
United States, about 6000 miles, and approximately 4000 miles 
from Pearl Harbor. On the other hand, from Manila to Hong 
Kong is only some six hundred and odd miles, and to Japan the 


* distance is a scant 1500 miles—facts which signify that as be- 


tween our mainland or Pearl Harbor or Guam we do not possess 
interior lines, which facts we hope to bring out more clearly later 
on when discussing lines of operation. 

Distances are dry reading, but none the less are they in many 
instances the factors which enter most insistently into all the 
problems of strategy wherein the selection of bases, the lines of 
operation and the objective are the three things being especially 
considered ; for they show that when opposing fleets are bound 
for the same strategic point in the theater of war, that the 
fleet that can concentrate first at this point with the fixed deter- 
mination of gaining its objective will, other things being equal, 
gain a decided advantage at the very beginning of hostilities. It 
is evident that as regards our position in the Orient and that held 
by some foreign powers, we do not hold interior lines, the 
Philippines, therefore, stand to fall, unless of course we have a 
fleet there the superior in strength of that of the enemy. But we 
cannot take it for granted that the conquest of the Philippines 
would be the final objective of a power at war with our country ; 
for so soon as that became evident our fleets would go out across 
the Pacific to meet him, as the Baltic fleet went out to Japan, and 
the struggle for the command of the China sea would be on. 
Which signifies that if an opponent in the waters of our posses- 
sions hopes to win a permanent victory there, he must close the 
Panama Canal to the passage of our eastern or Atlantic fleet. 

What will be the essence of the strategy to be developed? Or, 
in a more general sense, what will be the objective or objective 
point which a navy will aim to possess, or the object which it will 
strive to attain? 


Tue OsjecrtIve. 


Many of the propositions of strategy are self-evident, applicable 
alike to land forces and sea forces; notably so those containing 
such fundamental doctrines as be first in the field and the fight, 
concentrate a superior force against an inferior one, divide the 
enemy and beat him in detail, preserve unbroken contact with 
bases. These truisms, and many more like them, are as old as 
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war itself whenever and wherever it has been waged, afloat or 
ashore, and neither the army nor the navy can change them or 
disregard them. But in the practical application of these 
elemental precepts of active strategy as they affect the conduct of 
war on the sea in contradistinction to war on the land, there are ° 
several particulars in which the analogy between naval and army 
activities may be pushed too far. An army invades territory, 
holds it, defends it; a navy goes to sea, gets command of it, but 
can never own it, or hold it or do aught to it beyond move over 
it. Land is tangible, water intangible: land has ownership, 
positive, definite, and contains succor and shelter: the sea is 
free to all, contains no sustenance and the wind bloweth where 
it listeth ; here on the sea is a fair field and no favors. In short, 
so far as the sea itself affects strategy, or tactics, things are equal, 
the same to both friend and foe. Therefore, to this extent, no 
more, is the navy less hampered than the army in formulating 
strategic plans for the attainment of its objective. 

The objective of the navy, that which it should strive to attain, 
is, as said before, the command of the sea; and this command can 
be attained only by having a fleet superior to the enemy, at a 
certain point at a certain time and in such a state of preparedness 
that in the ensuing battle our opponent shall be annihilated. 
Where will this encounter take place? That is, where shall our 
fleet be concentrated? Shall it be on our own coast, or on the 
enemy's, or somewhere between? Near our bases or near his or 
out in the open? The questions may be differently put. Is the 
war to be a defensive one, or an offensive one, or a defensive- 
offensive one? If the first, it signifies that our forces will await 
near the protection of our home bases, the coming of the enemy 
whether the time of that coming be long or short. This defensive 
attitude must be the governing principle of the strategy adopted 
by a nation confessedly weak in sea power and constrained per- 
force to rely on winning a victory by achievements in which the 
land forces and the harbor defences must play a part. This kind 
of strategy may also be the policy accepted by a timid govern- 
ment and people, reluctant to imperil the safety of their ports by 
permitting the fleet, even though this fleet be a powerful one, to 
go far from the shores. Command of the sea can rarely thus be 
won. Instead of this stay-at-home policy, the idea should obtain 
that the defensive is assumed only for the sake of preparing to 
pass from it at the opportune moment to the offensive, when a 
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vigorous forcing of the issue may bring a victory. This is the 
essence of the strategy of the defensive-offensive that has often 
been resorted to by one of the parties to the fight and that has 
usually been attended with success. 

Not infrequently a nation stronger on the sea than its adversary 
assumes, at the beginning of hostilities, an apparent defensive 
strategy because of its geographical situation, the nature of the 
war to be waged and the final result the government wishes to 
obtain. Our country awaited in and near our ports, the coming 
of the Spanish squadron. Similarly the Japanese awaited the 
coming of the Russian fleets; though both America and Japan 
declared the wars, were the aggressors, and held in view as their 
objective the destruction of the enemy’s fleets in waters contig- 
uous to their own, so that their armies might be safely landed 
on the enemies’ soil and conduct there in security their campaigns 
undisturbed by the fear of being cut off from their own over-sea 
resources. Only by destroying the enemies’ fleets, or its equiva- 
lent, can such protection be assured; and that both America and 
Japan would pass from the defensive to the offensive to attain 
this objective, fighting for it for all they were worth, was as well 
understood abroad as at home. 

That this defensive-offensive strategy will be the naval policy 
of our government in the future when east is west and west is 
east and only the canal between and we have far distant over- 
sea possessions to protect, is a matter that cannot be settled off 
hand ; everything will depend on who the enemy is. For, other 
things being equal, the remaining thing, victory, is more likely 
to perch upon the banners of that nation that carries the “ war 
into Africa” that seeks its objective in the waters of the enemy; 
that is, of that nation whose strategy is founded on the principles 
of the offensive. Offensive strategy may be briefly explained by 
the statement that it signifies the moving of one’s own sea 
frontier over against that of the enemy. Nelson frequently pur- 
sued this offensive strategy, also Admiral Farragut; and it was 
that of Admiral Dewey at Manila. 

When engaged at war with a nearby state or when the distance 
separating the contestants is not beyond the radius of effective 
operations of a fleet depending for support on a base not remote 
from the theater of action, the strategy of the offensive ought 
certainly to be the controlling strategy of the war. But it may 
not be so when the road leading to the enemy is long and tedious 














26 Navat Micurt. 


and beset with many uncertainties and complexities. Undoubt- 
edly the strain of preserving intact the Russian fleet on its long 
voyage from Russia to Japan, so as to insure its safe arrival off 
Japan, impaired the efficiency of the Admiral and the personnel 
as well as that of the material: and the same can be said of the 
Spanish squadron from Spain to Santiago. To arrive at the 
theater of war tired, worn out both in men and material, and in 
this condition to give battle is to insure defeat. An offensive 
like this is really no offensive and the word spells only ruin. Not 
so was the offensive of Nelson and his fleet who could, if need 
be, sail from “ Dan to Beersheba and back again ” and fight with 
as much vehemence as though but yesterday from port. 

A fleet on the offensive when the war is to be carried on over 
against the coast of an opponent, has at its command for attain- 
ing its ends four methods which our Admiral Sampson in dis- 
cussing the coast defence of the United States stated, may be 
conveniently divided as follows: Attack on commerce: Blockade: 
Bombardment: Invasion. 

The method of attaining the objective by an attack on the sea- 
borne commerce of an enemy has an attractive cppearance because 
it employs that kind of strategy which rests on the supposition 
that much injury can be inflicted on the carrying trade on which 
a nation depends for sustenance, without at the same time en- 
dangering the safety of the fleet intrusted with the destruction of 
this sea-borne commerce. An attack on commerce necessitates 
the posting of a considerable force near the entrances to those 
narrow water-ways and restricted seas towards which lines of 
sea traffic converge, and to intercept there the stately ships as 
they are going on to their havens under the hill. Conceivably 
for a time such a stoppage of the commerce of Great Britain 
might prove annoying to her, but that it could last long enough 
to cause much scarcity of food is not thought possible though 
there might be some diversion of trade and some derangement of 
business; for sooner or later an English fleet would be out on 
the sea not only to convoy her merchant ships but also to bring 
to book the molesters of her trade. 

An attack on commerce implies a defence of commerce. Two 
merchant flags out flaunt all others on the sea to-day—the English 
and the German. England is building battleship-cruisers of 
28,000 tons, mounting 1t2- and 13%-inch guns, carrying fuel to 
steam to the uttermost part of the world, and speeding at the rate 
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of 26 to 28 knots—a knot or two faster than her own swiftest 
Atlantic greyhounds. Germany is following suit but has not yet 
equalled in numbers, size and power the English construction ; 
and Japan is about to enter the lists. Fhe building programs of 
other nations do not lead to the belief that thé battleship cruiser 
is a favorite type, even with those powers who, in other days, 
were the exponents of that strategy known as guerre de course. 

A war of chase has in times past had much influence in deter- 
mining the naval strategy of France; and in some of its aspects 
it does appear commendable, as when a nation owns many remote 
dependencies and colonies with which it carries on an extensive 
trade. But to seek and not to find is of daily occurrence on the 
sea and blockades have always been run. However, in any naval 
war, commerce must suffer from those causes which are common 
to war itself and which cannot be escaped from by friend or foe. 
Such are increased cost of maintenance; expensive insuratice, 
higher wages, fewer seamen; also the stoppage of commercial 
activities connected with maritime trade, and the chartering of 
vessels to the navy. All these disturbances disorganize and pro- 
scribe the business of the sea, and therefore it comes about that 
when peace returns the old order will be changed. 

Our merchant marine never revived after the Civil War because 
the opening of the west by the railroads gave opportunity to men 
to earn a more natural and agreeable living on shore than a life 
on the ocean wave. This is the situation now, and although it 
does not perhaps pertain to strategy, yet is it important; even 
had we the merchant fleet we have not the men to man it. The 
point to be noticed here, however, is not the scarcity of seamen, 
but that in the constitution of our navy to-day, a war against 
commerce is not taken into account as a probable objective. “In 
so far as this [a war of chase] is one means to a general end,” 
writes Mahan in “Sea Power,” “and is based on a navy other- 
wise powerful, it is well. . . . It is not the taking of indvidual 
ships or convoys . . . that strikes down the money power of a 
nation ; it is the possession of that overbearing power on the sea 
which drives the enemy’s flag from it.” 

Blockade is defined as “the shutting up of a place, patticularly 
a port, harbor, or line of coast, by hostile ships, so as to’ stop all 
ingress or egress and to hinder the entrance of provisions, ammu- 
nition or reinforcements.” * Blockade partakes of the nature of 
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*The Century Dictionary. 
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commerce destroying, differing from it only in particulars; in the 
one case the fleet goes forth in search of commerce, in the other 
the fleet, practically at a standstill awaits its coming. Blockade 
under favorable conditions becomes a very effective objective de- 
pending; however, for its successful accomplishment on the 
improbability of a derangement of its plans of operation postu- 
lated on the two certainties that the enemy has not a fleet of 
sufficient strength to drive the blockaders off and that he depends 
on extraneous means for his subsistence. The most notable 
example of a successful recourse to the blockade as the objective 
of strategy is found in the shutting up of the ports of the con- 
federacy during our Civil War. During the Spanish War Cuba 
was blockaded, but in this instance the aim seems to have been 
to shut in or out warships rather than merchant ships, though the 
latter were of course as carefully excluded as possible. 

“ The object of a blockade,” wrote Admiral Sampson nearly 
ten years before he himself was called on to assume the responsi- 
bility of instituting and maintaining one, “ may be to close a port 
that contains an important dockyard and prevent access to it by 
your own ships; or it may be to confine within the port our own 
armed vessels that may have assembled there; or it may be for 
the purpose of interrupting and destroying the commerce of the 
port.” Of the last purpose we have already expressed an opinion. 
Excepting in rare instances it can be reckoned only as a means, 
not an end. Of the first object given above, to close an important 
dockyard and prevent access to it, it can also be said that perhaps 
it purports to be a means rather than an end, though here the aim 
to debar an enemy from returning to the support of his own 
bases and to destroy his efficiency by closing his own ports to him 
is one that an assailant of preponderating force might undertake 
if he wish to conserve his strength and expend but little of his 
energy, and is, furthermore, sure of the movements of his oppo- 
nent. For example, a fleet might be coaxed away from its base by 
some ruse, or it might be away looking for its enemy, who in the 
meantime has slipped in off the harbor to which the other fleet 
is obliged to return. Something of this kind might have hap- 
pened as the result of the Russian sorties from Port Arthur and 
Vladivostok, for the Japanese had additional superior fleets on 
watch off Tsushima. Unless the blockading fleet is much stronger 
than the fleet it seeks to exclude, the latter will force the fighting 
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and drive the former to within the range of the shore batteries 
and thus place it between two fires. 

A blockade to keep an enemy outside his own ports and pre- 
vent his entering is the opposite of a blockade to keep him inside 
and prevent his leaving which is the second objective of a block- 
ade mentioned above. Bearing in mind that the admiral was 
writing of the coast defence of the United States, we again 
quote his words: “A blockade . . . may be to confine within 
the port our own armed vessels that have assembled there.” 
This is precisely the problem solved by the admiral at Santiago, 
except that the imaginary situation was reversed in the real—it 
was to confine within the port the enemy’s armed vessels that had 
assembled there. In the harbor of Santiago the Spanish squad- 
ron was blockaded by a vastly superior American fleet well found 
in all those military respects in which the Spanish fleet was 
wofully lacking. Necessarily the strategy of the campaign was 
a success; our troops were landed; the Spanish squadron was 
destroyed, and Cuba fell. Blockading did it, and nothing else. 
Blockading was likewise employed by the Japanese and for the 
same purpose as by the Americans—to confine the enemy’s fleet 
in port while the army was being landed; that is, blockade was 
adopted for the purpose of securing the uninterrupted movement 
of land forces—for invasion. Both the Japanese and the Ameri- 
can blockades might have been forced by a fleet with the stomach 
to fight. In a sortie from Port Arthur the Russians out man- 
euvered the Japanese and had the game in their own hands but 
lost all the tricks; and the last of Cervera’s ships fell only after 
a stern chase of 50 miles. 

A difference is to be noticed between the arrangements made 
by the Americans and the Japanese for maintaining the effective- 
ness of their blockades. In the former the investment was by the 
entire fleet—battleships, cruisers, torpedo-boats, converted ‘yachts, 
disposed in a cordon in full sight of the shore batteries of the 
enemy: near by was a base at Guantanamo, to which the ships 
repaired one at a time for equipment. In the latter the Japanese 
fleet was based on the Elliott Islands 60 miles distant from Port 
Arthur and off them the major units were concentrated, screened 
by a fleet of torpedo craft and cruisers stationed off the harbor 
entrance where the blockade ships could plainly see them. In 
the method adopted by the Americans the permanent shutting up 
of the enemy in his own port, emphasized by the sinking of the 
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Merrimac, was the objective of the blockade. In the method 
adopted by the Japanese the exit of the Russians was apparently 
looked for and they could then have been finally disposed of on 
the sea. The attempt at blockading the harbor of Port Arthur 
by sinking ships at the entrance was not made until later in the 
war when the Baltic fleet was en route. 

The plans of both America and Japan for sealing a harbor with 
sunken ships miscarried—perhaps they always will: circum- 
stances, however, govern cases. The procedure of the American 
fleet was the best possible to achieve the naval purpose of the 
campaign—the complete paralysis of the Spanish forces by a 
visible exhibition of preponderating naval power; for the two 
military arms of the two belligerents, the navy and the army of 
the United States and the navy and the army of Spain, were 
conterminous. This was not the situation that confronted the 
Japanese at the outset of hostilities; their army was landed on a 
neutral soil far away from Port Arthur and at a time when there 
could be no conjunction of the army and navy of either con- 
testant. To conduct a blockade so that the blockaded will be en- 
couraged to force it and appear in the open and there be met 
and fought to a finish was the strategy of Nelson, whose one 
idea when near the French fleet was to get at it and destroy it; 
for so long as it remained intact in port it was more or less of a 
menace and necessitated the presence of a fleet whose services 
might be needed elsewhere. 

Bombardment as an objective of a navy is permissible when 
the demoralization of a people is desired and the demolition of 
defences is demanded to strike such terror in a government as 
will compel it to yield. Against defenseless towns bombardment 
is regarded as unnecessary, cruel, inhuman, but against defended 
ports, especially those protected by sea fortifications, it has 
frequently been resorted to to destroy their military efficiency and 
render them unfit and unsafe for occupancy by the native fleet 
that might hope to use them as bases. As a side issue perhaps, 
bombardment might be resorted to as ancillary to some other 
objective like blockade or invasion ; a fleet, en route, might strike 
at a line of fixed communication or a poorly guarded station or 
depot, to cripple its equipment. Again, bombardment might be 
used to compel a squadron seeking safety under the guns of the 
land, to show itself; the American fleet bombarded San Juan 
with this object. In the above instances, and in many similar 
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ones, the attack of the fleet on the land is not made with the in- 
tention of permanently occupying the land or reducing its de- 
fences so that an army can be put ashore, for such a final objective 
of bombardment can only follow after the power of the enemy’s 
fleet has been nullified. But a town might be bombarded even 
when it offers no visible defence, if under the consternation and 
fear incited by falling shots, an army might be quietly landed. 
And further bombardment might be employed as a threat to 
force compliance with a demand for indemnity : also as.a punitive 
measure. In these instances, where unfortified places are to be 
attacked, notice of bombardment ought to be given if possible, so 
that the inhabitants may move away out of danger. 

The expediency of resorting to bombardment. as a method of 
subjugation is doubtful, for the expenditure of ammunition is 
incommensurate with the damage done. Generally the threat 
is quite as efficacious as the execution. At Manila after the 
destruction of the Spanish fleet, the town remained quiescent tin- 
der the guns of Dewey’s ships. Elsewhere during the Spanish 
War nothing worth the teiling was accomplished by bombard- 
ment. At Matanzas, Cabafias, San Juan, even at Santiago, no 
damage was done to the fortifications and nothing was gained 
by the fleet. But we must not, therefore, conclude that bom- 
bardment is not a good strategic method of attaining an objective. 
Under cover of bombardment Farragut ran the forts at Mobile, 
New Orleans, Vicksburg. And Italy landed her forces at Tripoli. 
But in these operations and in nearly all others like them, the 
navy has usually had as the distinct objective of bombardments 
the clearing the way for the untroubled landing of the army ; that 
is, for invasion. 

If by the word invasion we understand it to mean “ the 
ability to invade, to make a landing safely in an enemy’s country,” 
then is invasion the elemental concept of all military strategy ; for 
if you find that your opponent’s coasts are unprotected, his com- 
merce unguarded, his harbors unlocked and all such things at the 
mercy of your guns, it must be obvious that his fleets no longer 
exist and that his fate lies in your hands to do with him as you 
please. To be in a position to make a landing safely in an 
enemy’s country, the road leading to that country must first be 
cleared of possible obstructions and then kept clear. To secure 
this right of way beyond the shadow of a doubt, your enemy’s 
sea power must be reduced to impotency and his defences at the 
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ports of debarkation must be silenced. These offensive measures 
having been successfully carried out by the navy, the army can 
be transported to the enemy’s country, landed safely, and the 
further prosecution of the war be entrusted to the land forces; 
for with the actual putting of one’s foot on shore and invading 
his territory by marching over it and fighting for its possession, 
the navy has nothing to do. 

There have been many occasions on which fleets and single 
ships have landed their naval brigades as artillery and infantry, 
and invaded foreign territory as, for instance, at Sumatra, China, 
the West Indies, and at several Central American and other ports. 
But these invasions were not made for the purpose of capturing 
property ; they were made for the purpose of protecting American 
interests from the predatory hands of revolutionists; they were 
forceful threats of what might follow from a disregard of the 
rights of neutrals ; and upon the restoration of order, the brigades 
have returned quietly to their ships. Such operations the navy 
is constantly undertaking in countries with which we are in no 
sense at war; and are not analogous to the bellicose movements 
with which strategy is concerned, but are made with the con- 
nivance of a government to assist its efforts to preserve order. 
The invasion contemplated by strategy is the ability to occupy 
or control the soil of a foreign power in opposition to that power’s 
efforts to prevent it. After this opposition has been overcome by 
the navy, the actual holding of the land devolves upon the army 
brought there by the navy. 

A blockade if it can succeed in confining irreversibly an enemy’s 
fleet within a port may be resorted to as a means of protecting 
the landing of troops; and bombardment, too, may be, as it often 
has been, effectively employed for the same purpose. From which 
it might be deduced that the objective of naval strategy might 
perhaps be blockade or bombardment as it was in our Civil War. 
Not so, however, for in that war there was no fleet or semblance 
of one in opposition. In recent wars both blockade and bom- 
bardment were resorted to only as a means to attain the real 
strategic end which was invasion in the face of naval opposition. 
And although this end was attained for all purposes before the 
destruction of the enemy’s fleet, yet was it not in reality an un- 
controvertible fact until after that fleet had been destroyed. The 
objective, therefore, whether it be sought by means of commerce 
destroying, blockade, bombardment or invasion, is in the last 
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analysis the destruction of the enemy’s fleet; and this destruction 
should follow as the result of the successful conduct of a line of 
operations, that third thing in strategy demanding especial con- 
sideration. 


Tue LINE oF OPERATIONS. 


In time of peace we prepare for war. In the security of our 
offices we engage in mimic warfare ; we place an enemy now here 
now there, and conduct imaginary operations against him using 
known quantities like his strength in ships, the location of his 
bases, kis military resources; and the unknown ones like his base 
of operations, his line of operations, his objective. Hence follow 
two kinds of strategy—the theoretical and the practical. The 
former selects bases, studies situations, arranges programs, antici- 
pating coming events; the latter unfolds as the strategy of the 
enemy becomes apparent, and is altered from time to time to 
conform to the needs of the occasion. But the known factors 
cannot be eliminated from the active war problem for the latter 
depends for solution on the fixed principles of the science of 
strategy which determine unalterably what means shall be always 
at hand for putting into practical effect this or that line of opera- 
tions. 

The line of operations is that line over which a fleet must pass 
to effect concentration ; and since it is liable to attack, great care 
must be taken not to be led astray from the straight path leading 
to that end. There must be a rigorous holding to the specific 
object in view—to reach the enemy in the quickest time and in 
the best position to fight him. Nelson led his fleet from the 
Mediterranean to the West Indies and back again in search of 
the French fleet: there was no dalliance with other interests, no 
running after false gods, his one objective was his enemy’s fleet. 
And although he operated on unusually long lines yet he arrived 
at the front of operations “ fit for a frolic or a fight.” There is 
no need to state that.if a line of operations is so long and 
hazardous as to cause exhaustion by the time the front of opera- 
tions is reached, it serves no good purpose, 

The line of operations is the possible fighting line, the front of 
operations is the actual fighting line. It may happen that the 
line of operations and the front of operations run parallel or 
coincide, they often do; and they can never be divorced in con- 
sidering naval strategic movements. The front of operations may 
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be defined as the length of the line covered or occupied by the 
fleet after the enemy has been located. It signifies the final 
strategic disposition of the fleet before it enters upon the domain 
of tactics. The strategy of the front of operations like that of 
the line of operations falls under the purview of the strategic 
board, but the execution of the plans even to the extent of 
changing them must be largely entrusted to the judgment of the 
commander of the fleet, who, being so much nearer the scene of 
operations, can with a clearer eye more fully discern the advisa- 
bility of pursuing this or that plan of action. He knows best the 
efficiency of the units of his squadrons, what ships have foul 
bottoms, or defective machinery or insufficient equipment or sick 
crews. And he can often foresee movements of the enemy which 
from their nature cannot be known to the strategic board. It 
should be recognized that in a large measure he has forced upon 
him by circumstances the responsibility of the active conduct of 
the war; and, therefore, when he brings his fleet to the front of 
operations he should be permitted to regulate.matters to suit him- 
self so long as they may be in consonance with the general plan 
of the campaign “so true is it that one man and one intellect 
properly qualified for a particular undertaking is a host in 
itself,” as was said of Archimedes at the defence of Syracuse. 
The front of operations cannot be carried beyond half the 
steaming distance of the least efficient vessel of a fleet. That is, 
if this vessel because of excessive fuel consumption or weak 
boilers or poor coal, has a radius of only 4000 miles, her effective 
power as a fighting ship would limit the front of operations of 
the whole fleet to a range of half this distance or 2000 miles, 
even if the other ships could go twice this distance. Steaming 
efficiency is an element of great importance in preparing strategic 
plans for conducting war in the waters of distant possessions. 
Dewey’s line and front of operations led him into Manila Bay 
where with his tactics he gained his objective, the destruction of 
the Spanish fleet. Further operations he could not engage in 
because his nearest base was beyond the reach of some of the 
units of his fleet. That having utterly ruined Spain’s sea power 
in the Orient, he had attained his objective and there was, there- 
fore, no other line of operations for his fleet, is not to be pointed 
out in this connection; but that he was virtually tied to Manila 
until assistance reached him. Here becomes apparent the value 
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of Pearl Harbor as a strategic point on which to base a line of 
operations in the Pacific. 

In the event of war in the Philippines the line of operations 
would extend across the northern entrance to the China Sea and 
connect to seaward off Cape Engafio with a line stretching up 
from San Bernardino Straits. Maybe this line of operations 
might have to be triangular—from the straits to Guam to Cape 
Engafio. But unless our fleet be very strong relatively to the 
enemy’s, Guam might as well be left to itself. I think the front 
of operations would be off the west coast of Luzon, Manila being 
the objective, and the proceedings quite like Admiral Dewey’s, 
his way being the shortest, safest and easiest. Manila fallen, 
the victor might perhaps pass on out through San Bernardino 
Straits, stop for a moment at Guam and then proceed at slow 
speed across the Pacific towards Panama. 

Here again Pearl Harbor rises like a tower of strength near 
the center of this trans-Pacific route. If he can pass by without 
being badly damaged, well and good, he stands a chance to reach 
the canal. This movement across the Pacific presupposes the 
destruction of our Philippine fleet, a not altogether unthinkable 
catastrophe ; for interior lines as pointed out elsewhere are held 
by the English, Chinese and Japanese, and neither one of them 
would be so foolhardy as to conduct a line of operations in distant 
waters while a powerful fleet in being remained in his rear. 
But to make us sure of holding the Philippines our fleet there 
would have to be much strengthened ; and to do this might neces- 
sitate the weakening of our force elsewhere at a time that might 
be inconvenient for consummating the designs of the campaign. 
However, the Philippines are ours for better for worse, and 
must therefore be safeguarded. That they will be a cause of 
constant anxiety from a naval strategic point of view whensoever, 
wheresoever and with whomsoever we may go to war, we can- 
not prevent. 

In respect to our American coast, Pearl Harbor stands on the 
outer line of defence. Were an enemy to get inside it, he would 
be between two fires, for from our mainland bases and from 
Hawaii we could reach him by short lines of operation. If 
Panama be the objective, we shall have to extend our lines, and 
of course, the enemy will have to lengthen his: but Pearl Harbor 
is only 4600 miles from the canal while Japan is 8000 miles; we, 
therefore, in the race have a double advantage over him; and 
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when we recall that we have a fleet awaiting him in the Caribbean 
we find we have him here also between two fires. 

Before quitting the Pacific lines of operation, a few words 
must be submitted concerning our far removed unfortified posses- 
sions in Samoa-Tutuila and Manua Islands. They lie in the 
south Pacific distant about 4500 miles from the Philippines and 
the Japanese shores; some 3100 miles from Guam; about 2300 
miles south of Pearl Harbor ; and nearly 6000 miles from Panama. 
Close alongside them and in the same group are two other 
islands that belong to Germany. Samoa has no natural facilities 
for assembling a fleet and no material resources for assisting one ; 
excepting coal our fleet could not be provided with anything. I, 
therefore, venture the suggestion that these Samo4n possessions 
of ours possess little strategic value. What with out Pacific 
mainland, our Hawaiian Islands, our Philippine group, our 
Panama Bay, to say nothing of Guam and northwest Alaska, our 
hands are pretty full without the addition of Samoa. If we look 
at the chart we shall see that if we sought to protect it adequately 
we would be jeopardizing the safety and welfare of our other 
possessions and shores that are much nearer and dearer. 

In connection with what has been said above and also with 
some remarks submitted under the “ Front of Operations,” is the 
implication that a fleet is limited in its ability to concentrate at 
a distant theater of war by the circumference of a circle described 
from a base as a center and with a radius equal to half the full 
steaming distance of the least efficient unit of the fleet. This 
inference needs to be somewhat qualified, for while it holds in the 
abstract it does not always in the concrete. For instance, the 
Oregon and the Marietta from the Pacific, reached the front of 
operations in the Caribbean by coaling en route at neutral ports: 
the Russian Baltic fleet made as long a voyage under much more 
trying circumstances, and was able to reach the front of opera- 
tions with so much coal on board that the armor belts of some of 
the ships were submerged. On the other hand, the Spanish 
squadron arrived at Santiago with bunkers empty, having been 
unable to fill them at Martinique or Curacao, a condition of ex- 
haustion, however, which may be attributed to the remissness of 
the Spanish home authorities in failing to make proper arrange- 
ments for supplying fuel and other requisites of efficiency: con- 
sequently was the mobility of the squadron so impaired that the 
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ships had to seek the most convenient harbor at hand, and re- 
main there impounded. 

To provide against such impotency and to permit of the ex- 
tension of a line of operations, fleets have to-day as essential 
parts of their organization, a number of auxiliary non-combatant 
vessels such as colliers, repair ships, tank vessels, and others to 
accompany the fighting force on its voyage and supply it with all 
the things it may need. We must bear in mind, however, that 
an auxiliary can only accompany the fleet for a distance equal 
to half her full steaming radius—unless she be towed—for she 
must retain enough fuel to insure her easy and safe return to 
her own base. Again, the speed of the auxiliary is that of the 
slowest ship; and again, coaling ship at sea is slow work and 
delays the movements of the fleet. Auxiliaries are necessary; 
fleets to-day cannot maintain their position without them; yet 
they may be harmful, for if the fleet be attacked while encum- 
bered with them, they may have to be protected. Auxiliaries 
were taken to the front of operations at Tsushima. In this par- 
ticular instance their presence did not, perhaps, have any effect 
on the result, but undoubtedly the tactical formation of the Rus- 
sian fleet as it came up to the front had their protection in view. 
Whenever circumstances permit it to be done, a fleet making 
passage ought to resort to its auxiliaries to fill every need, supply 
every want, satisfy every desire. Then, freed of its impediments, 
it ought to be ready and anxious to meet its opponent, so that only 
the brain of man shall stand between it and victory. Whereabouts 
will this final encounter take place? In other words where, 
when all other things are supposedly equal, will the remaining 
thing, the battle of the wits be engaged in? 


THe THEATER OF OPERATIONS, 


Many years before the building of the Panama Canal was be- 
gun, Admiral Mahan wrote in “Sea Power” somewhat as fol- 
lows: “ If the canal be made, the Caribbean will! be changed from 
a terminus and a place of local traffic into one of the great high- 
ways of the world. Along this path a great commerce will travel, 
bringing the interests of other great nations, the European 
nations, close along our shores, as they have never been before. 
With this it will not be so easy as heretofore to stand aloof from 
international complications. The position of the United States 
with reference to this route will resemble that of England to the 
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Channel and of the Mediterranean to the Suez route. As regards 
influence and control over it, depending upon geographical posi- 
tion, it is of course plain that the center of the national power, 
the permanent base, is much nearer than that of other great 
nations. The positions now or hereafter occupied by them on 
island or mainland, however strong, will be but outposts of their 
power.” Long after this was written and long before the site of 
the canal had been selected, the United States engaged in a war 
against Spain in which the Caribbean was the theater of opera- 
tions and in which the positions of the contending powers and 
the situation in general, reviewed as a whole, were not dissimilar 
to those forecasted by Mahan, nor unlike those which the future 
may reasonably be expected to bring forth, but in a more marked 
and emphatic manner. It seems well, therefore, to look once 
again and this time more carefully than before, at this stage 
whereon we are destined to play a great part. 

The Caribbean Sea has been thus described: “ This grandest 
inlet of the western hemisphere—corresponding in several 
respects to the Mediterranean—is separated from the Gulf of 
Mexico by Yucatan, and from the Atlantic Ocean by the great 
arch of the Antilles, between Cuba and Trinidad inclusive, 
stretching in north latitude from about 8° to about 22°, and in 
west longitude from about 61° to about 89°.”* In that both 
Mediterranean and Caribbean lead to great canals through which 
ehormous volumes of commerce must pass and that both have 
been and probably will again be the theaters of war, the likeness 
between the two is evident. The dissimilarity between them lies 
in the important fact that the Mediterranean can be entered by 
but a single natural gateway, the Straits of Gibraltar, whereas 
the Caribbean is connected with the adjacent ocean by many 
passes through which deep draft ships can safely steer. One 
powerful state, Great Britain, holds the fairway into the Mediter- 
ranean under her guns at Gibraltar that synonym of strength, 
whereas several states, some of the first rank, hold the command 
of the different passes into the Caribbean. 

The stones of which the great arch of the Antilles is built be- 
long to divers nations. Great Britain owns thirteen or more; 
among the most important, Jamaica, Barbados, and St. Lucia. 
France possesses Guadaloupe, Martinique and others. The 
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Dutch occupy the Curacaos—though since they lie in the southern 
part of the sea well inside the other stones, they perhaps do not 
form a component part of the arch. Denmark holds title to the 
Virgins at the northeast bend of the arch. Over against them lies 
our Porto Rican territory. Next is Haiti and San Domingo, an 
independent island belonging to two colored republics; and next 
comes Cuba, also independent, but really under the suzerainty 
of the United States. This completes the great arch that sepa- 
rates the sea from the ocean. On the south the boundaries of this 
grandest inlet of the western hemisphere are Venezuela and 
Colombia. Then comes Panama with its territory cut in two by 
a ten mile wide ribbon of land of American ownership through 
the center of which runs the thread of the great canal. Next 
along this western littoral comes Central America, topped off by 
the conspicuous Mexican promontory of Yucatan. 

Distinguished because of the absence of any national foothold 
along the shores of this Caribbean Sea, is that mighty, forward, 
warlike state Germany; crowded at home, needing an outlet 
abroad and desirous of securing one. Many Germans are to-day 
domiciled in Central and South America and in the Antilles, and 
are carrying on unobtrusively a lucrative and expanding business. 
All of which state of affairs are significant facts to be taken into 
consideration in shaping national policies and formulating mili- 
tary programs. 

When selecting strategic points the occupancy of which will 
be of advantage to the nation holding them for conducting war- 
like operations, both the ethnographic and geographic features 
of the surroundings must receive due consideration. It is mani- 
festly less annoying to have near our fixed positions, a weak and 
insignificant people with whom war would be impossible, than to 
have as neighbors a strong, aggressive nation with whom we 
might possibly be at sword’s point. Nearest our Caribbean base, 
Guantanamo, are the Haitians on the east, and the English in 
Jamaica on the south. Nearest the canal, of the great states is 
still England in Jamaica. At Porto Rico near the salient of the 
arch of the Antilles we have Denmark on the right and Haiti on 
the left. Over along the other sea-boards sit nations whose 
navies have not been at all developed and whose forces for 
operating in the Yucatan Passage and about the canal are negli- 
gible. 
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In the above roughly sketched outlines of the Caribbean theater 
of operations and its environment we have, as it were before us, 
the scenery and the setting of the stage and the entrances and 
exits through which the actors can come on and go off as they 
play their several parts. The theater is a large one, but not 
large enough for two rival troops to hold the boards at one 
and the same time: a fight must result from any such attempt; 
and either the one company or the other must be left in undis- 
puted possession. Stating this cold fact less dramatically, we 
may say that the “theater of operations comprises the territory 
to be invaded or defended by an enemy.” 

Pertaining to the theater of war and the three especial things 
of strategy we have been considering, are several other things ; 
notably the lines of communication which bind together into an 
harmonious whole all parts afloat and ashore—the strategy 
board, the fleet, the government, so that there shall be that co- 
ordination of efforts which will make for an intelligent conduct 
of the campaign. Despatch and supply vessels must be free to 
come and go between fleet and base, and cable and wireless tele- 
graphs must be secure from interruption. The wireless is the 
most important means of quick communication thus far de- 
veloped, and it was successfully used by the Japanese; but the 
Russians could have stopped it had they known how: perhaps in 
the future the system will be improved so that messages can pass 
without fear of disturbance. Also in the future may come the 
wireless telephone; and near at hand is the aeroplane. It can 
move with great rapidity—6o or 70 miles the hour. Of the value 
of the aviator as a scout I am skeptical. He can be seen as far 
as he can see and be shot at by other fliers, and by guns and small 
arms. As a messenger he may also become a target, but he will 
then be on the inside lines under the protection of his own fleet. 
If, however, the aeroplane is to be developed into an efficient offen- 
sive weapon, then I take it, flier will meet flier and the battle in 
the clouds might be magnificent but it would not be war. Of 
course, if only one belligerent have flying machines, the advan- 
tages to him may under some conditions be very great—the 
Italians used them effectively against the Turks—but as a rule as 
soon as one navy adopts a means of offence or defence every 
other navy hastens to provide similar means; the only unchang- 
ing but always differing element common alike to all navies, is the 
human element. 
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Also pertaining to the theater of war though less important 
than lines of communication, is the proximity of harbors of 
refuge to which ships might retreat for shelter and protection 
because of some accident. Many such ports are found in the 
West Indies but, excepting one, they are not located uncomfort- 
ably near our own great base Guantanamo, That one exception 
is Jamaica, 100 miles south of, and opposite to Guantanamo and 
our main water-way between the canal and home base—the Wind- 
ward Passage. Nature has here, however, as at Bermuda, 
Nassau, St. Lucia with its frowning heights, and at all other 
West Indian ports, interposed in the matter of distance from 
home, area, depth and protection. If Jamaica could be made a 
first order base it, and not Guantanamo, would be the key to the 
canal; but Jamaica lies 4000 miles from England. 

In days of old when warriors bold commanded sailing ships 
mounting smooth-bore guns, there were no such restrictions im- 
posed by size of ship and power of gun on depth of channel and 
protection of port as are to-day imposed by drafts of 28 feet 
and guns of 14 inches. The old hearts of oak were at the mercy 
of wind and wave and when the elements were unkind the port 
of refuge was sought. To-day we steam into or out of port be- 
cause we want to, weather has nothing to do with it. Further, 
to-day we know approximately the speed of our enemy and we 
know with certainty our own. Therefore can we compute our 
distances with that factor best known which in the days of sails 
was least known. We take no thought of meteorology, it was 
the breath in the nostrils of Nelson. Hence we are not de- 
pendent for safety and sustenance on the number and proximity 
of our harbors, but on their position as it may affect our facility 
for conducting conveniently and expeditiously the lines of opera- 
tion. In the Caribbean we have our base and Porto Rico; we 
have also the run through the Yucatan Channel to the Gulf 
ports; and we have the canal. 

Shall we prepare strategic plans based on the supposition that 
the Panama Canal will be the objective and that therefore the 
theater of war will be near our shores? 

For generations our people have believed that our integrity 
as a nation depended upon efficient coast defence. Such a 
doctrine is not on the whole unique or incompatible with our 
way of life and thought. We are not a maritime people and 
have little that pertains to the sea at heart. We are geographi- 
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cally isolated from the world at large and have worked out our 
salvation unaided by outsiders. We have had our wars; have 
risen to the occasions; and have relapsed into quietude and lived 
our lives self-contained, independent, complete. Little that was 
really vexatious or alarming has ever come to disturb our 
serenity or constrain us to believe that our mere dictum was not 
sufficient to make our screed sacred. 

Before our war with Spain the Oregon and her sister ships 
were designated in the budget providing for their construction 
as coast-line battleships in the hope that their nomenclature would 
not lead people into fancying that our navy was to go into distant 
seas in search of quarry. Since those times, however, we have 
moved forward and to-day we build Dreadnoughts and super- 
Dreadnoughts and are proud of our success and boast of our 
prowess. But our strength is not increasing relatively to the 
increase making by foreign nations with whom we may have to 
fight. Hence it follows that since we are not endeavoring to 
maintain a parity of strength with these foreign nations, we must 
be committed to a policy that contemplates an objective near 
our shores. 

Congressional action strengthens the above conclusions. Sir 
Wm. H. White,’ late Director of Construction of the English 
Navy has lately written that his general impression is “ That the 
recent ship-building programs [of the United States] have been 
largely influenced by political considerations of the moment, 
rather than by definite schemes of naval operations which would 
have to be performed in case of war, if American interests and 
over-sea possessions are to be protected adequately against possi- 
ble and probable attacks.” Political considerations are national 
considerations. Therefore if Congress limit the strength of the 
fleet to numbers of ships only sufficient to operate in adjacent 
waters it follows that our over-sea possessions are of secondary 
importance and that the Caribbean must be controlled by our 
foree which must not go far from our mainland to wage war. 

The defensive, we must bear in mind, is the weapon of the 
weak, and from its very nature precludes the formulation of 
strategic plans in which may be included, as a part of the scheme, 
the movement of the fleet for the purpose of conducting lines of 
operation remote from the home coast, for fear lest there be no 


*The Atlantic Monthly, August, 1911. 
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fleet at hand with which to safeguard our own immediate littoral. 
But on the other hand there cannot be two fleets, one of them 
for the defensive and the other for the offensive.. “ There is but 
one of them whose objective is the enemy afloat and which puts 
in action all the resources of strategy to beat him without look- 
ing back to see what is happening on the coast.” Strange things, 
however, do happen on the coast where old men dream dreams 
and young men see visions, and of them strategists must take 
account although such matters may be extraneous to the objec- 
tives of the war; for unless the people be content to let the fleet 
go away from the shore the government cannot send it. To 
distinguish between evil reports and good reports—quantities of 
both kinds will be in the air—and to convince the people of the 
truth is a most important duty placed upon strategists and is one 
which they must not fail to perform with care and circumspec- 
tion, else will our fleet be limited in its operations to coast defence 
pure and simple, an inglorious foundation for a great and mighty 
nation to build on. 

In bringing to a close these observations on strategy we find 
that from beginning to end there is required for its thorough 
comprehension a knowledge of many things besides the three 
things demanding especial consideration and their adjunctives 
which we have been writing about. We should know something 
of the characteristics of a people and what they may signify. 
For instance, in speaking of the ruggedness of the Englishman 
and the Frenchman, Admiral Fiske in his article on “ Naval 
Power,” has drawn a comparison between what one may expect 
of ships manned by the one and by the other. Also we should 
consider the import of the naval policies of governments; here 
the statement of the Kaiser, that the future of Germany lies on 
the sea, is pregnant. Again, the ability of the personnel afloat 
and the efficiency of his material are matters of much concern; 
the contrast between the navies of Japan and Russia is to the 
point; in this case, however, we recall that the world at large 
misapprehended the relative strength of the contestants. Again, 
we should review the naval history of a nation to learn from it 
what may be as it were, the inheritance of its seamen. Great 
Britain has one that in the simple reading of it must inspire its 
navy to attempt great things; and our own service, too, has an 
equally enviable record of which we are justly proud. And 
again, we should constantly observe what the different naval 
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powers of the day are doing to strengthen their strategic posi- 
tion: thus when we see that a nation is establishing a new base, 
bringing forward an extensive building program, and maintain- 
ing a strong fleet in certain waters, we come to think that she 
has in mind the intention to be ready to meet a condition of affairs 
different from that which previously existed. Therefore of all 
these many things we should be constantly taking note, and— 
stand by for a call. 

“ Naval strategy has for its end to found, support and increase 
as well in peace as in war, the sea power of a country,” a quota- 
tion that epitomises the whole matter and fully covers the sub- 
ject of naval endeavor until tactics comes into play. The aim 
of strategy is to obtain a position of superiority at a point in the 
theater of war; of tactics to obtain this superiority at a point on 
the field of battle. Strategy leads to the fight, tactics leads in the 
fight. As compared with the impersonality of strategy tactics 
is a personal affair—rapid, visible, active. But while tactics 
often changes its procedure it yet is based on sound unchangeable 
principles. What is tactics? 


TACTICS. 


Tactics is defined as the “ science or art of disposing military 
or naval forces in order for battle, and performing military or 
naval maneuvers or evolutions.”* The word, like the word 
mathematics is properly a plural noun but is now commonly re- 
garded as singular. In my reading I have found “ tactics are” 
and “tactics is” and both forms sometimes by the same author, 
euphony apparently determining the choice. 

In the tactics of the sea and in that of the land—as in naval 
strategy and army strategy—there are many fundamentals com- 
mon to both, like turning a flank enveloping a wing, concentrat- 
ing fire, etc. But in naval tactics one must bear in mind that the 
surface of the sea is as unlike the terrain of the land as possible, 
and that, therefore, the obstacles and difficulties of the one are 
not at all simulated in the other. Often we say that scout. ships 
are like outriders, cruisers like troops of horse, battleships like 
bodies of infantry. In some respects the likenesses are admitted, 
but in most respects and especially in the conduct of battle there 
is no similarity whatever. A ship fights underway, an army at 


*The Century Dictionary. 
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a standstill; the former delivers her fire from any and every 
position, the latter from only one, the front. A ship is a moving 
self-contained, armed and armored fortress of tremendous 
potentiality in a small constricted area; its mobility compared to 
an army’s is marvelous. In the twinkling of an eye it can change 
front and formation and fight its battery all the while with un- 
changed efficiency. Hence the reasons why sea tactics in all 
details is different from land tactics: the former may be very 
broadly descibed as the movement in battle of inanimate bodies, 
the latter of animate ones. 

Land tactics is much better understood and developed than sea 
tactics for the precedents are many and the changes wrought by 
time in the means are few. “ Naval tactics”—I copy from a 
quotation of Mahan’s—‘“ are based upon conditions the chief 
causes of which, namely the arms, may change, which in turn 
causes necessarily a change in the construction of ships, in the 
manner of handling them and so finally in the disposition and 
handling of fleets.” But although changes in armaments and 
consequently in ships, and changes in motive power and conse- 
quently in maneuvers, have necessitated changes in tactics, yet 
to-day as in the past the object of tactics is to enable one fleet to 
gain a position of advantage over another fleet so that its guns 
can be used with more deadly effect. Which is to say that when 
other things are equal, that commander who best comprehends 
the art of making good combinations preliminary to battle as well 
as during its progress will be the master tactician. 

The art or science of naval tactics has been divided into four 
classifications—so writes Commander Yates Sterling in “ The 
Nation’s Defense.” 

(a) Distant touch (over 20 miles, when the smoke of the 
enemy’s fleet will show its bearing, but not its formation). 

(b) Visible touch (10 to 20 miles when the enemy’s fleet will 
be in sight and some estimate can be made as to its numbers and 
formation). 

(c) Battle approach (4 to 10 miles, when the enemy’s fleet 
can be seen distinctly, and it can be seen accurately more or less, 
the course, formation and speed). 

(d) Battle tactics (under 4 miles when fire will have com- 
menced ). 

“ During battle approach the fleets will maneuver for position 
advantage: during battle tactics for range advantage.” This 
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indicates that each fleet will strive for the equivalent of the old 
weather gauge and then for that formation which will best unfold 
gun fire which will to-day be during (c) I apprehend, rather 
than at (d). 

A fleet in search of its enemy will be so ordered that its units 
can in the shortest time pass into that formation which its com- 
mander believes will result in its obtaining the desired initial 
position which will probably be at the instant of visible touch, 
10 to 20 miles, because at this distance “the relative position of 
the two opposing forces with reference to power of concentration, 
wind, weather and sun, will be determined,” and soon afterwards, 
at from 6 to 8 miles, while approaching for battle, the firing will 
commence, and by the time the fleets are five miles apart it will 
be waxing fast and furious; then, if other things be equal, supe- 
riority in tactics will win the day. 

How obtain this superiority in tactics? 

Tactics to-day is still a purely theoretical subject which is dis- 
quieting the minds of naval officers everywhere, and which it is 
safe to say will continue to do so until the advocates of this or 
that system can put their methods to the test of actual desperate 
warfare. Our ships and foreign ships are not in themselves 
substantially different; but in the handling of these ships when 
they are assembled together so as to constitute fleets, our way is 
different from that followed by some of the great nations abroad. 
I gather from a reading of Lieutenant Pye’s “ A Few Hints to 
the Study of Naval Tactics,” that the conclusion has been reached 
in our service that single line tactics will prove to be more 
effective in deciding the fate of a fleet in a modern engagement 
than either the double line or the group formation adopted by 
some foreign navies. 

Single line tactics comprises three elemental formations—line, 
column, echelon; line for the approach, column for the attack, 
echelon for the pursuit. To change from one to the other is a 
tactical maneuver effected iby three methods—the direct, the 
rectangular, the special. The direct leads from one formation 
to the other by the shortest route; the rectangular by turning at 
right angles, the longest route; the special by a combination of 
the other two. In the direct method the advantage of shortest 
route is offset by the disadvantage of change of speed; in the 
rectangular the advantage of unchanged speed is offset by the 
disadvantage of longest distance; in the special both the above 
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advantages and disadvantages appear. The foregoing explains 
single line tactics only in the abstract; for the concrete, readers 
are referred to many admirable articles in preceding numbers of 
the NAVAL INSTITUTE PROCEEDINGS, wherein will be found excel- 
lent mathematical expositions of numerous applications of the 
different evolutions to imaginary engagements between fleets on 
the sea. 

Every system of tactics consists of successive movements, or 
simultaneous ones, or a combination of both, the object in all 
cases being to get at the enemy in the quickest way and shortest 
time and in the best position for using the guns both during the 
performance of the evolution and after the ships shall have 
arrived at the new position; for the crowning effort of all tactics 
is efficient gun fire. Therefore that system of tactics would seem 
to be the best that secured this preponderance of destructive 
power by the simplest methods and those most readily compre- 
hended by the men who have to apply them; for the commanders 
of the different units of which the fleet is composed are responsi- 
ble for the control of the movements of their ships as well as of 
the fire of their guns; their hands are very full, and the less they 
have to do with the complications of the signal book, the more can 
they devote their attention to the guns and the position of their 
vessels with respect to them. Commander Daveluy, writes in 
“A Study of Naval Strategy ”: 

“Here is the idea of command we find in ‘ Tactics of Ships in Line of 
Battle,’ by Lieutenant Niblack. A commander ought to have four things 
under his immediate orders: The speed, the course, gun fire, torpedo fire. 
Moreover, he ought to be in a position to know at each moment by means 
of the interior communications: 1. The helm angle. 2. The number of 
revolutions. 3. The distance of the enemy. 4. The distance and bearing 
of the guide vessel. 5. If each division is ready to fire. 6. If each torpedo 
tube is ready to fire. 7. The hull damages. 8. The number of degrees of 
list. The officer who has to meet all these requirements is nothing more 
than a registering apparatus.” ‘ 

The criticism is unfair. To have things like speed, course, 
gun fire under his immediate orders is the reason why he is given 
the command of his ship. Further, to be in a position to under- 
stand things is different from the requirement that he himself 
should constantly have absolute knowledge of them. What he 
must know and what he does know is the significance of such 


* Translation by Professor Alger, U. S. Navy. 
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information when it is given to him by his assistants who stand 
by to supply it when needed, as well as a good deal of other in- 
formation not mentioned by Niblack. He must be prepared at 
all points to do the will of his commander-in-chief, and to this 
end he must know everything about his ship, not as a registering 
apparatus, but as a thoughtful, wise, intelligent seaman. 

If the captain’s life is not a happy one while he is endeavoring 
with all his might and main to handle properly his ship during 
the maneuvers of battle tactics—and we cannot maintain that it 
is otherwise—what must be the feelings of the commander-in- 
chief who has these instruments in his hands to make them play 
true and who by the skilful use of them in the developing of his 
battle tactics has the means of obtaining the victory if he com- 
prehends how to make them conform to the necessities of the 
battle field? The difficulty in the situation, arises of course from 
the uncertainty as to what will be the tactics of the enemy. If 
he come to the fight in double column as did the Russians at 
Tsushima, the problem is too simple to need explanation. He is 
opposing the bow fire of a few guns to the broadside fire of many, 
and when the heads of his columns turn, he offers a fixed target 
for concentrated fire attack and consequent destruction. But 
if he be as clever as you and as determined to fight, he will 
be in battle array when met and the contest at the beginning 
will be for the weather gauge or the initial position with a 
view to that disposition of the fleet which will enable it to con- 
centrate the fire of a number of its guns on some portion of the 
enemy. How many of these guns shall be assigned to this work 
of concentration, and what part of the hostile fleet shall be singled 
out to be overwhelmed by this volume of gun fire, will, indeed 
must, depend upon the tactical formation of the enemy and upon 
our own line of battle. If both fleets make use of line tactics, 
both will come up to the scratch, in all probability, in the same 
order in parallel lines or slightly converging lines, and at 12,000 
yards to 14,000 yards or 16,000 yards the ball will open. Shall 
all the guns of our fleet at this dance of death be concentrated 
against one ship of our enemy, or against two ships or three, or 
shall each ship in our line endeavor to pick out an opposite part- 
ner with whom to engage? 

The answer will depend on the enemy—his strength in num- 
bers, in guns, in accuracy of fire, in mobility and in discipline. I 
think our line should concentrate against one unit of his line so 
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long as the range of firing exceed 12,000 yards to 14,000 yards 
or over, for the loss of one of his ships must sensibly diminish 
the tactical efficiency of his fleet. If his line and our line are 
nearly abreast at these great. distances, I would concentrate my 
fire on two of his ships; if possible the two flagships nearest the 
head and center of his line, for if they were removed he would 
be seriously handicapped when he closed in and the battle tactics 
at distances of about 10,000 to 12,000 yards began. At these 
distances, about six miles, I would suggest the concentration of 
three ships against one ship. Then, when our maneuvers brought 
us to within about five miles, I would order ship to fight ship. 
This suggested plan of conducting the fire tactics of a fleet is 
founded on the supposition that the hostile fleets seek a decisive 
battle, and that the battle tactics of the two will be in essence the 
same, each contestant, however, watching with intentness the 
other, ready to take advantage of every chance that may be 
offered for gaining a position of superiority. If no such chance 
be offered and the opposed fleets be of the same strength and 
efficiency we arrive nowhere, for all things will be equal, an 
utterly absurd situation as was pointed out in the beginning of 
this article, because it eliminates the human factor, the most 
variable of all the factors in the world. Since, therefore, it will 
be a human impossibility for the two hostile fleets to act in com- 
mon, employing the same maneuvers, at the same time, in the 
same way, the question for tactics to decide is what will the 
enemy. do and what will we do? Who is to be the*better man? 

I venture to suggest that the science of mathematics cannot 
give us the answer; neither can the game board. Mathematics 
is an exact science: there can be but one line of reasoning, and 
but one answer to the problems. Tactics is not at all an exact 
science ; its movements are not in sequence, its reasons are not 
logical and its results cannot be foretold or forfended. On the 
game board the same man attempts to play two parts: I, an 
American, inborn, inbred, ingrained, attempt to maneuver, say 
—the German fleet, to do so like a German; the thing is a 
psychological impossibility. I do not wish to aver that mathe- 
matics and the game board are of no account and ought, there- 
fore, to be discarded in the study of naval tactics and strategy; 
for as a matter of fact I hold a contrary opinion. By the use and 
comprehension of both we should be enabled to discover elemental 
truths and errors and to agree upon the fundamentals of the 
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system of tactics we wish to adopt; and from these principles to 
evolve a signal book with which we can drill our fleets and attain 
to a high degree of proficiency which will stand us in good stead 
whatever system may be tried in opposition. 

After an engagement between two fleets has lasted until one of 
the antagonists has gained such tactical superiority over the 
other that the latter has begun to disintegrate, the melée is sure 
to follow when each ship individually is expected to go into the 
fray and take care of herself without the restraint hitherto im- 
posed by tactical considerations and the orders of the signal book. 
When the Spanish squadron emerged from Santiago, a single 
signal, “the enemy is coming out,” was sufficient. In what 
ensued there was no tactics to speak of; it was a case of every 
man for himself and the devil for the hindmost, with both the 
pursuer and the pursued. Not dissimilar was the tactics of the 
Russians and the Japanese during the sortie from Port Arthur. 
But at Tsushima there were battle tactics by the Japanese from 
the start almost to the finish; and it can be said that Nelson 
always used tactics to enter into his great sea fights. But he 
also informed his captains that they would not be held responsi- 
ble if the misreading of a signal caused them to lay their ships 
alongside of the enemy—which they promptly did during the 
melée. Superb tactics was that of Admiral Farragut entering 
Mobile Bay and splendid his taking the lead—a perfect example 
of the power of a man to seize his opportunity ; but later when 
the Tennessee came at him with a rush, it was ship to ship that 
fought. And it cannot be otherwise ; for as the battle progresses 
ships sink or fall out or are cut off; disorganization ensues, and 
there can no longer be, because of the attending state of affairs, 
any tactics or any further use for it. 

Speed, mobility and discipline in a fleet are the essentials of 
tactics. Of speed volumes have been written and the number is 
not yet finished. It plays a part in the struggle for initial posi- 
tion. But even here this position need not be lost on account 
of inferiority in speed, for it is difficult to establish which of two 
fleets is the faster, and it is an error to suppose that a difference 
of speed exists because one of two opponents changes his bear- 
ing, or to conclude that the speed of both is the same because the 
bearing remains constant. And after all what does it matter if 
both fleets mean to fight! The faster fleet will be on the outer 
circle, the slower on the inner, and his guns can carry no further 
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than yours. Superior mobility rather than superior speed will 
help the winning tactics. The ability to change course, turn 
quick, offer broadside, bow or stern, stop, go ahead, all with 
greater celerity than an enemy, gives you a tactical superiority 
that places you at an advantage over your less dexterous oppo- 
nent. With moderate speed relatively, decidedly better mobility 
and a fine discipline, we are well off tactically. 

By discipline I mean skill in the practice of performing tacti- 
cal maneuvers, a ready comprehension of and familiarity with 
the signal book and a thorough apprehension of the strength and 
mobility of the components of the fleet. Practice will make 
perfect. I suggest, therefore, that for this purpose and also for 
strategic instruction, our fleet be divided into halves, one-half to 
go to latitude .r, longitude y and from that position to attack the 
Panama Canal which the other half will defend. Confine the 
sphere of operations to the limits set by the Chesapeake on the 
north and Trinidad on the south and restrict the time to about 
two weeks; and let the battle rage. Make few rules to govern 
the game, for in real war no rules hold between belligerents ; and 
permit the use of every means a fleet might employ or resort to 
in time of actual warfare, such as the holding of bases and 
stations, communication with the strategic board at headquarters 
and the employment of aeroplanes, wireless telegraph and tele- 
phones, cables, despatch boats, torpedo craft, scouts, auxiliaries, 
etc. After the completion of the winter exercises on the southern 
drill ground, divide the fleet again, changing admirals and ships, 
and again simulate war on the northern rendezvous. In other 
words, make of every cruise between the northern and southern 
drill grounds, a battle. The determination of the results and the 
lessons to be learned, might be assigned to the War College and 
that institution might issue its conclusions in the form of an 
elementary guide book of tactics from the use of which might 
be evolved in time, a satisfactory system of tactics. So far as I 
know no such system is in present use. I beg to suggest in this 
connection, that captains, as many of them as can be spared from 
other duties, be detailed to the War College for instruction, for 
they are the men on whom will fall the responsibility of command 
when the war does come, therefore they of all others are the men 
who ought to cultivate their gardens. 

Tactics in the last analysis means gun play ; and it is solely for 
the purpose of participating in this play to the fullest extent pos- 
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sible with the means at our disposal that war Ships are designed, 
built and manned. It is solely with this purpose in view that our 
ships are drilled, our fleets maneuvered and our system of tactics 
evolved ; and it is solely from this point of view that strategy is 
developed and provision is made for the future. Or, we may say, 
strategy leads to tactics, tactics to gun fire, and gun fire, if 
superior, to victory. Hence it follows that in the fleet, and in 
the units of the fleet, in all things that belong to them, that touch 
them, everything must conduce to one end, gun fire. In the 
restricted meaning of the word gun fire, that is, in target practice 
or in the domain of making bulls’-eyes, our navy is second to none. 
Therefore if we can deploy our fleet so as to be on at least even 
terms with our enemy—if our tactics is as good as his; if we can 
reach the theatre of action at least as soon as he can—if our 
strategy is as good as his; then if he proposes to fight it out, “ we 
have the guns, by jingo!” This leads us to the thought that, other 
things being equal, we have the remaining thing, an obtrusive 
statement whether true or not. 

Until the invention of gun-powder the only weapon inherent 
in a ship was the ram. Then came the gun the only weapon of 
Nelson and Suffren. At the Crimea appeared the armored ship 
and then came the two weapons, the ram and the gun. Farragut 
relied on the gun and wooden walls though there were monitors 
and armored rams in his day and he fought both; yet he stated 
that the best defence lay in one’s own rapid fire. At Lissa both 
rams and guns were used and because one ship was sunk by the 
ram of another, enthusiasts assigned as conspicuous a place to the 
ram, when working out problems in tactics, as to the gun. There 
is no question that ships accidentally in collision have sometimes 
been sunk by a ram; and sometimes not; the White Star steamer 
Olympic when struck full force by the English cruiser Hawke, 
closed her bulkhead doors and successfully limped back to port; 
but the Hawke lost her bow built for ramming, and so she, too, 
with doors closed and in addition with collision mats over her 
bow, limped back to port in safety, but in a useless condition for 
waging war. War ships are still built with ram bows for offence, 
but that the ram will ever be again used in warfare seems to me 
beyond the bounds of probabilities. 

Next came the torpedo, it is a terribly destructive weapon and 
there are many officers of great ability who believe that its future 
will be as brilliant as the guns; therefore, we find it installed in 
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battleships, cruisers and other types of war ship. Nothing that 
I have read of the use of the torpedo in warfare, real or simulated, 
inclines me to think that capital ships can accomplish as much 
with it as with the gun. On board torpedo craft and submarines 
the torpedo is the special weapon placed there for a special pur- 
pose—for coast defence and dashing work near a base: even so, 
however, in peace practice it as often runs false as true though 
circumstances are in its favor. 

The moral force exerted by the torpedo has at times been quite 
as potent as the destructive force, but that the dread of either 
force will hereafter exert any influence in shaping the tactics 
of fleets in action is problematical. We open fire at our enemy 
when 6 to 8 miles distant and we keep it up with greater frequency 
and accuracy the nearer we approath. It seems incredible that 
both of us could live to come within 6000 yards—three miles— 
when the torpedo might become effective. If, however, this 
distance be reached and our guns be not able for some reason to 
demolish our enemy, then let the torpedo craft—not ourselves— 
shoot the bolt; though here we must remember that a battleship 
mounts 20 or 30 rapid fire small guns on purpose to render such 
attempts abortive. “If I were king,” I would remove torpedoes 
and ram bows from capital ships and give the weight and space 
to ammunition. The torpedo boats and vessels I would have and 
those that were sea keeping I would send out with the fleet; the 
others I would hold for shore defence ; also the submarines. To 
encumber a battleship with a submarine, as someone has sug- 
gested, would be, I suggest, a bit of a mistake. 

Fleets comprise three types of vessel—hbattleships, cruisers, 
torpedo craft, armed with guns and torpedoes. In the first two 
both gun and torpedo are the weapons of the offence ; in the last 
one the torpedo only is for the offence, the gun is for the defence. 
The battleship type is the armored type and may be subdivided 
into battleships, battleship cruisers and armored cruisers. They 
constitute the offensive strength on the sea of the nation that owns 
them ; and such of them as can be placed in the main line of battle 
are known as capital ships. Cruisers may be subdivided into 
scouts, despatch vessels, gun-boats etc.—an unarmored type, the 
fighting adjuncts of the armored fleet. They perform minor 
duties; protect bases; and those—of them that can be used for 
scouting and reconnoitering are indispensable; the more of them 
the better. We demonstrated our weakness in scouts by letting 
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the Spanish squadron enter Santiago undetected: the Japanese 
proved their value by locating the Russians long before the battle 
began. 

Torpedo craft are divided into boat; and destroyers. The 
latter, the sea keeping class, grows larger year by year and will 
soon become in fact a scout, and with its great speed and habit- 
ability may be used as the quick restless eyes of the fleet. With 
increase of displacement will also come a corresponding increase 
in radius, gun power and all round efficiency. In the course of 
time, therefore, we may be led to the belief that perhaps our sea 
going and keeping navy ought to consist of only two types of ship, 
the all big gun battleship and the large sea going torpedo 
vessel. If this should come to pass and the proper proportion of 
the two types be observed—one battleship to four destroyers— 
the question of tactics would be somewhat less annoying. 

How many ships of each type shall we require to meet ade- 
quately the possible exigencies of a war waged against a foreign 
foe? In other words, what shall be the strength afloat of our 
navy? The answer must depend on what may be our inter- 
national policy. Admiral Mahan states the matter as follows: 
“ The question for the United States, as regards the size of its 
navy, is not so much what it desires to accomplish as what it is 
willing or not willing to concede.”* We have the fixed intention 
of holding the Panama Canal for ourselves alone, and of vigor- 
ously supporting our own construction of the meaning contained 
in the Monroe Doctrine. In these two particulars it is safe to say 
that we are not willing to concede anything. Therefore must 
we have knowledge of the forces of those foreign powers whose 
activity on the sea may lead us to suspect that perhaps at some 
future day they may challenge our ability to maintain secure that 
which we now possess. With this knowledge of the strength 
afloat of a possible enemy, we must, if we would sustain our 
policies, keep abreast of, or to make sure, a little ahead of, the 
naval movements of these foreign powers. 

Now this keeping on at least a parity with other nations, may 
not appear at first sight as a hard thing to do; nor is it if we con- 
sider only the personnel, the fighting spirit and the aggressive 
character of the ship itself. But when we include in our con- 
sideration of the navy all its parts, viewing them as a great and 


*The North American Review, September, 1911. 
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mighty national institution, we encounter difficulties because of 
the manner in which our naval establishment is provided for, a 
manner different in principle from that customary in some foreign 
countries. For instance, the German government puts in motion 
a carefully worked out plan of naval expansion which we know 
will be consistently adhered to. Its execution as well as its 
inception belongs to the executive branch of the government, the 
legislative branch votes only the funds. In our country the legis- 
lature not only votes the funds, but it controls the entire naval 
establishment, administrative, executive, financial; navy yards, 
bases, fleets, ships, officers, men—all are under the will of Con- 
gress, and this subjection is not good for its consistent expansion 
and steady improvement, for its efficiency and its morale. 

When we see that a foreign navy is augmenting an already 
powerful fleet we conclude that the increase will place that nation 
in a position to compel us to concede some things which we ought 
not to be willing to concede. We therefore lay the facts before 
Congress and request that our hands be relatively strengthened. 
This is all we navy men can do. Our fate rests with Congress. 
Hence the true answer to our question “ How many ships shall 
we need? becomes academical, for it will depend not on what the 
navy department may submit as the proper number but on the 
opinion of the majority of the members of both houses of Con- 
gress. Sir Wm. H. White has written’ that in the next three 
years Germany will have overtaken the United States in the 
number of capital ships when the vessels now building or decided 
upon in both countries are completed. Germany will then possess 
17 of the Dreadnought type and our navy 10. Then as between 
our country and Germany, other things being equal, Germany 
will possess the remaining thing—seven more capital ships than 
the United States. 

From the above point of view it is plain that our condition is 
not altogether reassuring if we hold to the idea that it is worth 
our while to maintain a status of superiority as regards the 
security of the canal. It may be argued that an attack on the 
canal must be made in near proximity to our shores and that 
therefore the need of having as a whole a number of ships equal 
to the whole number in the German Navy is not evident, for any 
foreign power would because of the distance from the appre- 


* Atlantic Monthly, August, 191T. 
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hended theater of war, have to retain for the safe guarding of its 
own littoral a larger force than we would have to hold at our 
home, our distances being so much the shorter. I should say 
that while to a limited extent this might be so, yet it cannot be 
proved that it must be so. On the other hand, I think it must be 
admitted that if we are in numbers the equal of an enemy we are 
by so much in a better position to contend with him on at least 
even terms. 

The men of the navy can shape naval policies; draw up plans; 
arrange programs, and construct fleets: and we ought to be able 
and be sufficiently interested in our profession, to attend to these 
scientific and expert affairs better and more whole heartedly than 
civilians however intelligent and painstaking they may be. But 
be this as it may, we can unquestionably and by unanimous con- 
sent, fight our ships better; and this function permitted to us, we 
undertake with alacrity and we assume the responsibility with 
gladness. When our countrymen see a hundred of our ships at 
the mobilization of our fleet in New York Harbor and gaze with 
pride at the 24 battleships there, they shout hurrah, and go home 
with the idea that we can whip all creation. We can’t, as a matter 
of course, for, if other things be equal, as pointed out above, our 
24 capital ships can be over-matched by the 30 equally efficient 
capital ships of some foreign powers; so perhaps they might do 
the whipping. However, the value of these capital ships depends 
on the number of guns they carry; the guns depend for their 
value on the number of hits they can make; the hits on the men 
behind the guns; the men on the officers and captains, and these 
in turn on the commander of the fleet. If our admirals be the 
smartest and ablest of all other commanders, so will our officers 
and men be cleverer and more skilful than others, and our gun 
fire will be more accurate, our ships more efficient, our tactics 
more scientific, our strategy more convincing. 

To secure this condition of certitude in respect to our navy, we 
must cultivate that habit of mind which will have as its sole 
object, irrespective of the right or the wrong of a quarrel, or the 
chances of winning or losing, the prestige that inheres in the 
concept of the offensive. ‘“ Everywhere” writes Captain Dar- 
rieus, French Navy, about the English fleet, “ Everywhere is 
combative ardor from the commander in chief to the last sailor. 
Each one knows where he is going and what he has to do, so that 
all efforts tend to a single object and work with an irresistible 
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force. This is the offensive spirit in the full acceptation of the 
term and the idea.”’ It is forcibly expressed in the doggerel, 
“Thrice is he armed that hath his quarrel just; 
But four times he that gets his fist in fust.” 

To be “ fust” on the field and to take the aggressive, to be fast 
and furious, have, even when other things have not been equal, 
often won the day. Nelson with forces inferior in number to his 
opponent won his two greatest naval victories by assuming 
unhesitatingly a vigorous offensive: and Admiral Farragut by 
his strenuous application of the principle saved his fleet at Mobile, 
and won many other victories. Hence we see that with even an 
inferior force, the man with the more indomitable will can over- 
come many inequalities and difficulties. This ascendant power 
of will Admiral Fiske aptly calls “ spirit,” and this it is that has 
inspired the officers and men of the fleets and armies of great 
captains to fight bravely—Napoleon’s presence on a field of 
battle, despite the proverb that Providence is on the side of the 
big battalions, was said to be equal to a reinforcement of 30,000 
men; and Mahan adds—“ Providence is most often on the side 
of men who best know how to manage their battalions, or their 
ships; the smaller have more often triumphed by their conduct, 
than the bigger by their weight.”” I think that the significance 
of this “spirit” as the dominant factor not only in making a 
navy great and powerful, but also a government, is well exem- 
plified in the supremacy of the world attained by the Roman arms. 
When the Romans went forth to war the gates of the city were 
left open in accord with the haughty courage of the Republic 
which commanded victory by not admitting the possibility of 
defeat. Of what avail the subtlest strategy, the cleverest tactics, 
the finest ships if a haughty courage be wanting! How can we, 
as a nation or as a navy, accomplish aught of value if we stand 
in pause instead of not admitting the possibility of defeat! If all 
other things in the world are in our favor but the one thing of 
enthusiasm for and belief in the offensive and the abilities of our 
superiors to win and in ourselves to help, in the spirit which made 
one Confederate fancy himself the equal of three Yankees, we 
cannot win. If we go to the fight expecting to be beaten we'll not 
be disappointed. 


“Reflections . . . . suggested by the “ Battle of the Sea of Japan,” by 
Capt. A. T. Mahan, Nava Instirute Proceepines, No. 118, June, 1906, 
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THE PERSONNEL. 


Who are these men, our superiors, who are to instil this spirit 
of dulce et de corum est pro patria mori in us and animate our 
actions, and how do they attain to the distinction of greatness? 
By greatness is here meant the universally acknowledged attain- 
ment of leadership by the performance of acts and deeds that are 
extraordinary in the: benefits or advantages resulting therefrom 
to the nation to which the performer owes his allegiance. This 
position of recognized ascendency of one man above his fellows is 
reached and held by him because of his superior prescience, force- 
fulness, abilities and education: he perceives intuitively the right 
thing to be done and he knows from his education and practice 
the best way to do it. Some men “are born great, some achieve 
greatness and some have greatness thrust upon them.”” We may 
say, for example, that some sovereigns like Queen Elizabeth and 
the present German Emperor were born great; some men like 
Nelson, Napoleon, Grant, Lincoln, achieved greatness, and some 
men like Farragut, Porter, Dewey, Sampson, had greatness thrust 
upon them. In our navy only the last kind of greatness is likely 
to be thrust upon us for ours is a service in which every officer 
will eventually reach the rank of command when he may expect 
to receive orders to assume the leadership of a fleet and engage 
the enemy; and be given the opportunity whether wished for or 
not of winning the laurel. 

We are cast upon the tide that may lead to fortune—fortune in 
the sense of fame—at Annapolis. “Is the present system at the 
Naval Academy,” asks Lieutenant Cresap, “the best one for 
achieving the purpose for which the government maintains it ”?” 
Evidently to many it is not the best system. Too much theory 
says one; too little, says another. More of the practical, less of 
the practical; general principles only, specialization alone; a 
five year course; a six year course; etc.—all have strong advo- 
cates. There is, I venture to suggest, a deal of stuff taught at 
Annapolis in the endeavor to make a square peg fit into a round 
hole, but none the less we are all pegs, and when not in our holes 
all alike so far as our usefulness for one general purpose is con- 
cerned. I read, “ Many persons believe that the efficiency of our 
navy would be increased 100 per cent if every officer ”—note that 
—‘and every man were a trained seaman.” Lieutenant Taylor 
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Evans leaves no doubt as to his meaning, for he further says; “ It 
is often advanced that a knowledge of seamanship is useless to 
an officer ; if so it would be better to close Annapolis and borrow 
from the second lieutenants of the army.” Ye gods and little 
fishes! Are we to learn to back and wear, back and fill and to 
chapel ship? Whatever that may be, I don’t recall it in Knight, 
What for? Because Farragut in a steamer, Worden in a monitor, 
Togo with an armored fleet, learned their business in sailing ships ; 
and further, because an officer of one of the stately ships of the 
merchant service must receive his training in a sailing ship? The 
reasoning is not conclusive. 

To know how to hand reef and steer—words of archaic signi- 
fication—did apparently quicken the faculties and stimulate the 
activities so that, in some unexplainable way, an officer acquired 
the art or science or power, whatever we may choose to call it, 
of managing, controlling and working his ship and crew with 
ease, assurance and confidence. Was this so because the brother- 
hood of sailors was closer than is that of seamen? Was it 
because “ To lay aloft in a howling breeze,” inculcated in young 
men that mighty spirit of which we have written, and which 
remained steadfast with them from youth to old age, and carried 
them all, midshipmen, lieutenants, captains, admirals and the 
crews triumphantly through the jaws of death? There are men of 
the old navy who will answer you, yes. There are men of the new 
navy who will tell you, no, notwithstanding the assertion of 
Lieutenant Taylor Evans, that “ The history of the future will 
bear out the assertion that, other things being equal, superior sea- 
manship will decide sea-battles.” ” 

In the old navy, life on board frigates and sloops was as simple 
and open, as above board as were the ships themselves: officers 
and men rubbed elbows; and from captain to powder boy every 
man knew every other man; and seamanship narrow arid broad, 
concrete and abstract interested all hands. In the new navy, life 
on board a battleship is, forward and aft, complex and diverse 
with its departments and compartments and organizations. We 
too, however, are proud of our ship, our target record, our foot- 
ball eleven ; but it is as they approach the perfection of a machine 
that we admire them, the individual whether officer or man, is 
merely a cog. I asked an ex-apprentice, the other day, who had 


*U. S. Navar Instirute Proceeprnes, No. 138, June, 1911. 
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served his time and left five or six years ago, who was the captain 
of his ship? He answered, Fitzgerald. Fitzgerald I happened to 
know was a boatswain’s mate. I mentioned the names of his cap- 
tain and executive officer but he had no recollection of ever having 
heard or seen either or any other officer. I wonder whether these 
officers even the midshipmen, knew Fitzgerald. Perhaps they 
may have seen him running a hawser while the midshipmen were 
below working at “ Strength of Materials,” instead of learning 
not only how to run a line in a seaway but also how to command 
the boat’s crew and Fitzgerald too. Here again I by no means 
wish to aver or imply that mathematics is not necessary to the 
making of an efficient officer. On the contrary, I assert now as 
heretofore that it is a sine qua non. But as a distinguished 
American divine said when he dismissed his congregation upon 
the approach of the British troops, “ There’s a time to fight and 
a time to pray and now is the time to fight.” It is our failure to 
discriminate the time that in my opinion has something to do with 
our lack of seamanship. 

Annapolis ought to fit a man to be a midshipman and not at all 
an admiral or a captain or even a lieutenant notwithstanding 
that in time he will be a lieutenant and a captain and an admiral. 
That these greatnesses will be thrust upon him is as sure as fate; 
but the way from the subordinate first rank to the high and mighty 
last one is hard and toilsome and each man must play many parts, 
his acts being seven ages. At first the whining school boy at 
Annapolis, corresponding in some respects with the infant mew- 
ling and puking in his mother’s arms, of Shakespeare’s ages. And 
then the graduate learning that he is a man and can grow a beard 
and will have to handle men. Then the lieutenant “ full of strange 
oaths,” for now he has young officers as well as seamen under 
him to do his bidding, and he has charge at times of the peopled 
deck. Then the lieutenant-commander with more men and 
officers to command: sometimes he has to navigate his ship; 
sometimes be her executive; and he may even be given the com- 
mand of a small vessel: he must be a man of some parts. And 
then the commander ; the first lieutenant, or the executive officer 
of a big capital ship or the captain of a smaller ship Many cares, 
responsibilities and duties are his: he must be a man of fine sense 
and of force, for it may be that above him there stands but one 
man while below him are many men who rely upon his judgment 
and depend upon his acquirements. The sixth age shifts into 
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the captain; a man of might; an overlord, who has the lives and 
happiness of many officers and men in his keeping, and the effici- 
ency and safety of the great ship under his eye and hand; a 
position of great dignity and trust and importance, requiring 
wisdom and experience and knowledge. Last scene of all the 
admiral; a title borrowed from old Arabic where it signified 
then, as it does now, the ruler of the sea. He is commander-in- 
chief of the fleet ; and all that therein is is under his control. His 
apprehension must be extraordinary; his perspicacity acute; his 
professional attainments of the highest. He is the exemplar 
entrusted with his country’s honor. 

Our life is a full one, and an anxious and a trying one, for we, 
ourselves, are well aware how easy it would be to fall into the 
quiet unconcerned ways of peace and to pay slight heed to the 
needfulness of being prepared for war. But for us naval men 
there ought to be no peace whether our country be actually at war 
or not; and our minds ought to be occupied with the fighting of 
battles in imagination if not in reality. Though peace hath few 
victories for military men and none at all for American naval 
officers, yet none the less while it lasts, be the time long or short, 
we must keep on edge obsessed by the idea that war will be on 
the morrow when we shall be weighed in the balance. 

In connection with the requirement that we be always trained 
to the minute, we men of the navy of the United States may be 
thought to be at a disadvantage in a comparison of our lot with 
that of officers of the army and of some foreign services where 
what is reckoned as greatness may be achieved by extraordinary 
exertions off the field of battle as well as on it: the bubble reputa- 
tion is there for them to seek even though it be not at the 
cannon’s mouth. This prize cannot be competed for in the same 
way among ourselves in the navy. With us, a captain, for 
instance, cannot displace or go ahead of an admiral no matter 
how much better qualified he may be than his superior to hold 
a command ; he must bide his time and wait his turn. We may 
think that perhaps such an arrangement is not calculated to stimu- 
late ambition or bring out the best efforts; and certainly it has 
been exclaimed against by some of the able men in our service; 
and promotion by selection has been strongly urged. On the 
other hand, it can be averred that promotion by seniority does, on 
the whole, make for content; a praiseworthy state of mind which 
obtains to-day to a greater degree than ever before, because under 
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the present system of retirement, the incompetents, from whatever 
cause, are plucked, and we who escape, apprehensive lest our turn 
come next, rest no longer satisfied with the mediocrity of other 
times, but instead, strive to do with all our might whatever our 
hand findeth to do. he success that has attended our endeavors 
can be measured in many directions by the ships that now compose 
our fleets, by the efficient manner in which they are managed and 
by the enthusiasm of the officers and men in the performance of 
their manifold duties. Can these fleets accomplish to-morrow 
the purpose for which they are held in readiness to-day? That 
purpose is the command of the sea; and whether our fleets shall 
achieve it or some other fleets will depend on the strategy, the 
tactics, the guns and the personnel; and most of all, perhaps, as 
we have said before, on the commander-in-chief. 

From the foregoing it follows that the command of the sea 
may be expressed in the term of an individual. Nelson was the 
embodiment of the sea power of Great Britain, writes Mahan. 
Yet Nelson sometimes made mistakes in strategy, as, for instance, 
when he sailed in the wrong direction to intercept the French 
fleet ; and in tactics, too, incomparably brilliant and successful as 
they were, as, for instance, when he bore down at Trafalgar in 
two columns upon the French line at right angles to it, and offered 
thereby two points for-concentrated attack. This tactics was not 
unlike the Russian approach at Tsushima. Maybe the Russian 
admiral had read of Nelson; if so he had not read deep enough. 
Then why is it that Nelson has achieved the unique distinction of 
being the greatest sailor that ever sailed the sea? I doubt very 
much if he equalled his enemy as a strategist, for Napoleon con- 
trolled the movements of the French fleet ; and as a tactician he 
was not, on the whole, the superior of his enemy. True, his cour- 
age was consummate, his faith unbounded his determination irre- 
sistible ; but many another man has these qualifications of leader- 
ship; and undoubtedly his enemy was personally as brave as he. 
But Nelson’s fleet, as well as Nelson, loved to fight; his enemy’s 
did not. Therein lay the difference, all the difference, between 
them that made all things unequal. This lust for the fray had been 
inculeated by Nelson himself—his personality, his enthusiasm, 
his influence. “ This Nelson,” wrote one of his captains, Duff, 
“Is so loveable and excellent a man, so kindly a leader that we all 
wish to exceed his desires and anticipate his orders.” Is there 
any wonder that the English fleet of those days was Nelson’s fleet, 
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soul and body, and that in him was incarnated the command of 
the sea? 

Another name comes to mind as an inspiration and model in 
recalling the deeds of those great captains to whom sea power 
and command of the sea were synonymous—that of Farragut. 
Farragut’s opportunities were different from Nelson’s and his 
task dissimilar, for he fought not against fleets but against forts, 
not against foreigners but against friends; but his operations 
were for these reasons none the less hazardous and none the less 
remarkable ; and the qualities of his leadership none the less skil- 
ful and none the less eminent. “I will attack,” he said, “ regard- 
less of consequences, and never turn back.” And as a consequence 
we have in the annals of our navy, New Orleans, Vicksburg, Port 
Hudson, Mobile Bay. We may say of such men as Farragut, 
Nelson and of others like them, that they never know when they 
are beaten. Are they ever beaten? It was the contemplation of 
Farragut’s character that led Admiral Belknap to write, “ Ah! 
that is the sort of men we want Annapolis . . . to turn out. A 
man who knows his own mind, has the courage of his convictions, 
believes in himself, and in the loyalty, devotion and intrepidity of 
the officers and men he commands under any circumstances of 
peace or war. An officer whom to know is to love, whose 
subordinates, in their great trust and supreme devotion, will follow 
to the death.” ” I beg to call.attention here, as elemental in the 
shaping of the character of these two great seamen, Nelson and 
Farragut, and as a governing influence in their lives, to the 
strong, firm, enduring belief of each man in God. In all the 
letters of the most private and sacred nature written to those 
whom they loved best in this world, and also in their occasional 
private and public utterances, there is evident that simple, child- 
like reliance on the strength to do duty to be got from on High. 
There was no rant or cant or affectation about this belief in the 
power of the Almighty; it was genuinely there an integral part 
of each man’s being. The question comes; will, if all other things 
be equal, the victory fall to the man who lifts up his heart to God ? 

We perceive from what history records of those heroes who 
have won victories on the sea, that not only did they have a 
knowledge of many things like strategy, tactics, gunnery, human 


* Admiral Goodrich in “ Esprit de Corps,” U. S. Navat Institute Pro- 
CEEDINGS, March, 1808. 
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nature—their own and their adversaries—but they likewise pos- 
sessed intellectual qualities of a high order. First, insight—the 
skill in discerning at once the central fact in any situation or com- 
bination—the germ of victory. And next foresight—the power 
of seeing how principles are to work themselves out or can be 
made to work themselves out. This signification of insight and 
foresight was given in explanation of the successful conduct of 
the strategy and tactics of the diplomacy of Germany, conceived 
and executed by Bismarck. I have appropriated it because it is 
of the essence of naval success quite as much as of diplomatic 
success. Insight means discernment, penetration, quick percep- 
tion: you fathom your opponent’s mind, you divine his intentions, 
you anticipate his movements. Foresight means precaution, 
prudence, regard for the future: you know who your opponent 
will be, you secure your interests, you prepare your plans, you 
make ready to meet him. 

How is a man to learn so much? How can he be prepared 
at so many points? For we expect him not only to know the 
strategy, tactics, ships and men of his own navy, but also to have 
an insight into the movements of his enemy, and a foresight of the 
principles of his naval policy and how he will apply them. I 
suggest that he can learn much about ships, tactics, strategy and 
men, by going to sea constantly during the earlier years of his 
career, until he reaches the rank of commander, and studying 
the histories of American and foreign navies. As a commander I 
would have him take his trick at the War College, and not promote 
him captain until he had done it. As a captain I would have him 
take a second trick at the War College, and not promote him ad- 
miral until he had done it. No, gentle reader, I am not a War Col- 
lege graduate; I have only seen the institution from the deck of a 
ship. “ The final result of a properly conducted war college course 
is that those who have profited by it are better fitted to solve the 
questions arising in the conduct of departmental preparation for 
war (general staff work), than they would have been had they 
not had the advantage of formal and regular instruction in the art 
of war, and the course of study has at the same time developed 
their capacity for assuming in their own persons the responsibility 
of leadership which cannot otherwise be learned in time of 


peace.” ™ 


* * * * *” * * * * * 


““ The Field of Work to Be Filled by a Naval War College,” by Capt. 
Wm. L. Rodgers, June, 1911, ProceepINcs. 
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In dwelling on the graver and larger matters that fall under 
the cognition of the naval officer to whom such knowledge is of 
vital importance if he aspire to secure for his country the com- 
mand of the sea, only a few words here and there have been spoken 
of the materialistic side of the navy, the side he learns most 
about during his younger life on board where he lives, moves and 
has his being among the tools with which he must then and there- 
after do his work ; a work the successful accomplishment of which 
depends in a measure on his ability to master the principles and 
the capabilities of perhaps the most notable production of the 
scientific and the practical men of the day. The ingenuity and 
skill displayed in making a battleship the most powerful engine 
of destruction in the world are altogether wonderful; and the 
inventiveness exhibited in designing the means wherewith to 
obtain this power is altogether marvelous. We find in the 
designing, building and equipping of our ships every principle of 
science and every device of man brought into practical use for 
the express purpose of developing the most perfect means which 
will enable a man to destroy his fellow man. Altruistic by nature 
and living as navy men are, yet of all men are they by training 
and habitat the most ferocious. The paradox is explainable in a 
measure perhaps by the fact that of all men, navy men have the 
least to do with the bringing on of a war. They are not taken into 
the counsels of those who decide that a crisis has arisen between 
our country and another country which necessitates an appeal to 
arms; and they are not instrumental in shaping public opinion 
and demanding redress for insults. None the less, however, are 
they the ones who must settle the quarrel by the skill with which 
they use their ships to destroy other ships and kill the people on 
them. In order that we men of the navy shall perform this duty 
of killing our fellow men in as thorough a manner as possible, 
we devote our time and thought, our energies and our intellect 
from the day we enter Annapolis until death absolves us from 
further participation in this glorious existence. An existence of 
which honor is the mainspring and “ our country, right or wrong ” 
the controlling principle. Base hirelings we have been called— 
hirelings if you choose, but not base; there is nothing base about 
the American naval officer; and the pay he receives precludes the 
thought that he serves for lucre. He serves because next to God, 
he loves his country. 


“What joys, what glories, round him wait, 
Who bravely for his country dies.” 
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The ship in which a naval officer serves his country and hopes 
to win joys and glories is the outward visible sign of the physical 
force of a navy, and is typical of the sea power of a nation. More 
particularly as we have said before is the capita! ship illustrative 
of a state’s sea strength because to her rather than to any other 
class of vessel is assigned the role of fighting for the command 
of the sea; for this purpose is she built and commissioned, and 
for none other. Look at her! She is to-day an immense floating 
machine of astonishing complexity and can be made to function 
properly only by men skilled in the use and understanding of 
mechanical contrivances and inventions. We press buttons, heave 
over levers, open valves, and wonderful results follow. It has 
been jocosely remarked that an old time officer when assuming 
command to-day finds himself as bewildered as Alice in Wonder- 
land ; a state of perplexity not surprising, for the rapid march of 
events cannot be kept step with by an officer doing duty along 
other lines. 

Some thirty years ago the building of our new navy was begun. 
Then was written; “ Never has there been a period in time of 
peace, when such large expenditures were being made for naval 
purposes as at the present, and never a period in the history of 
steam screw navigation when such radical changes were being 
effected in the construction of ships of war, in the mechanism of 
steam propulsion, and in the application of machinery to various 
purposes on board ships hitherto accomplished by hand. Never 
before have such vast strides been made in so short a time in the 
fabrication of great guns for naval warfare, necessitating, of 
course, the introduction of new mechanical appliances for working 
them.” ” 

There is no word to alter in applying the above description of 
naval development thirty years ago to the situation of the present 
moment. It may have been an exceptional epoch then, if so, it 
is so no longer, for among all the nations of the globe there has 
never before been exhibited such naval activity as at present. And 
furthermore this activity will be found to be quite as energetic 
next year and the next and so on to the end of the chapter. For 
so long as we hold to the militant policy that the Panama Canal 
shall be distinctly ours we must build the best ships in the world. 
Similarly to support their policies other nations must have what 


*“The Warships and Navies of the World,” by Chief Engineer J. W. 
King, 1881. 
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they consider to be the best ships in the world. Hence however — 
much we may wish for a reduction of armament, we may rest 
assured it will never come and that the race for supremacy in 
battleships, and other ships also, will never cease. For, if all 
other things be equal, the most modern ship especially the battle- 
ship will be the best ship. 

But it may be asked, how are we to know that in the develop- 
ment of the capital ships here and abroad our ship is the best 
and will be the best? We don’t know; and we shall not know 
until the time comes when we oppose our ships to those of an 
enemy. While, however, we spare no efforts and expense to pro- 
duce a ship that in herself shall be the superior of every other 
ship of her kind, yet all the time are we fully conscious that if we 
put the best of tools into the hands of inefficient workmen, we 
shall not obtain as satisfactory results as we would were the tools 
less efficient and the men more so. This brings us back to the 
man, to a consideration of his fitness rather than to the warlike 
qualities of his ship; for it is the navy officer who must fight the 
ship. Only when two opposing men are equal in every respect 
will the question which is the better ship, his or ours, be posi- 
tively answered. But no two men can by any possibility ever be 
the same under the same or under different conditions, even 
though their ships as mere ships may be—as was pointed out in 
our beginning. Therefore do we return to where we originally 
started that, other things being equal, the remaining thing is the 


man. 
* * * * * * * * * a 


We commission a battleship, a war vessel common the world 
over, designed with the idea that our disposition of her guns and 
armor is better suited to the work in hand, fighting, than another 
man’s, our enemy, whose ideas embodied in the ship he commands, 
ate the same as ours. We combine a number of our ships into 
fleets, so does our enemy. We believe our fleet is better than his; 
he thinks his is better than ours. Both fleets are dedicated to the 
same end, fighting; and to do this most effectually each fleet 
maneuvers according to a system of tactics which each believes 
will give him the advantage in the death struggle about to follow. 
This struggle will take place at some place on the sea where the 
commanders-in-chief have reason to believe the theatre of war 
will be, having in mind the situation of their respective bases, 
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bases of operation, the lines of operation and the objective. 
Towards assembling his force for fighting, towards effecting this 
concentration, each commander resorts to that strategy which he 
believes will enable him to circumvent his opponent, and assure to 
him the command of the sea. 

In the above brief abridgement, as well as in all that has been 
written before about strategy and tactics and fleets and ships, we 
have only attempted to repeat what has been said and known 
from time immemorial, namely, that a navy depends for its suc- 
cess, its prestige, its giory, on its officers. If our officers be the 
superior of other officers in knowledge, in attainments and in 
intellect, our navy stands to win: if not, to lose. “ Finally,” writes 
Mahan in “ Sea Power,” “ it must be remembered that among all 
changes, the nature of man remains much the same; the personal 
equation, though uncertain in quantity and quality in the particular 
instance, is sure always to be found.” 
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“PUNISHMENT” AS APPLIED TO SOLDIERS 
AND SAILORS. 
By LizuTENANT-COLONEL G. HAINEs, 


British Imperial Service and Commandant Detention Barracks, 
Aldershot, England. 





“Punishment ” as applied to soldiers and sailors. 

Such is to form the subject of the following article. 

I feel that in being asked to write it a great compliment is paid 
to me, and I intend to try my best at the risk of disappointing 
my readers. 

I have spent thirty-three years among soldiers, sixteen of 
which have been passed respectively as governor of various mili- 
tary prisons, and commandant of various detention barracks. 

Does this entitle me to write about sailors? 

Yes, I think so, and civilians too. 

They all belong to the human race, and differ one from 
another but little as a whole. 

I will, however, write of the soldier here, in the hope that my 
remarks may be considered applicable to all. 

As my active service draws to a close I can honestly say, and 
with pride, that I have always looked upon the “ human being ” 
among whom my lines so far have been cast, as my friends, both 
when free and when undergoing so called “ Punishment.” 


Norte.—Lieutenant-Colonel G. Haines is the father of the Detention 
System in England. He has been connected with prison administra- 
tion for about 14 years in England and India, and has had the widest 
experience in the handling of both criminals and the ordinary offenders 
against discipline in the British army and navy. He represents what 
might be called the advanced school of handling offenders against society, 
and his views coincide entirely with the progressive movement now going 
on in most of the large prisons in this country, both state and national, 
toward a more rational treatment of offenders against society. 
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I will divide them into two: 

1. The large majority. 

2. The small minority. 

The large majority includes the soldier who is free and remains 
so throughout his service-engagement, doing his daily work, and 
earning his pay, board and lodgings. 

He is a faithful servant. 

His life is one of honest work, pride of country and its tradi- 
tions, healthy exercise, good companionship and general satis- 
faction. 

All is well with him. 

The soldier of the present day is an educated man. 

If he, as an educated man, behaves like a beast and remains 
incorrigible, he must be got rid of as a noxious weed. 

His disease is infectious and apt to spread, so out he goes. 

It is obvious that the soldier, to be worth the pay -he draws, 
and the food he eats, must be kept for ever fit and eternally up to 
the mark. 

Enter . . . “ The officer,” another educated man. 

Professionally, his education for many years past has been on 
the upward grade, and has rendered him fitted to handle and 
teach intelligent men. 

He is, undoubtedly, the individual on whont depends the effici- 
ency of the men, and right well does he obey the call. 

This is beyond all doubt. 

Were it not so, the state of things I shall presently attempt to 
describe could not obtain. 

I now make use, for the first time, of the word “ crime.” 

It is an ugly word and means disaster. 

If crime becomes in any way “chronic” . . . Cherchez L’Offi- 
cier. 

Prevention, by everlasting vigilance, care, and instruction, 
which command respect and obedience, is far better than the 
sudden brutal so called cure which so often degrades the patient 
and points to the inefficiency of the “ practitioner.” 

The main factors which keep an army together are: 

Patriotism. 

Esprit de Corps. 

Honour. 

Competition. 

Power and courage to endure, and to play the game. 

The whole rolled into one concrete word “ Discipline.” 
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When it is said “all men are equal,” “one man is as good as 
another,” when social democracy is the order of the day; the 
bottom drops out of the word discipline, and inefficiency and 
chaos reign supreme. 

If a man cannot stand a subordinate position, let him strive 
hard to rise. 

The higher he gets, the fewer masters and more servants are 
above and below him respectively. 

Scripture tells us that all are not equal even in Heaven, and 
I am inclined to think that the master and man business may be 
somewhat overdone in Hell. 

On this planet a happy medium and a proper distribution of 
authority must be arrived at to make existence possible, and fit- 
ness certain. 

From a company to an army corps, efficiency (i. e. absence of 
crime), depends on the officer. 

There are few men happier than the well conducted soldier. 

There are few men more miserable or demoralized than he who 
leaves the track and drifts into . 

The small minority, which is made up of men who, through 
stupidity, carelessness and weakness, commit offences against 
the book of rules, and must pay forfeit accordingly. 

They must be punished. 

There are two kinds of punishment. 

1. Expiation. 

2. Reformation. 

The first was the only kind for many years. 

The second came up at the call of humanity, common sense and 
progress. 

The first is merely a vindictive and very undignified wish to 
get even” with a man, which degrades the punisher and the 
punished. 

It obviously must be useless, if not dangerous, as applied to 
men whose business is to safeguard their native shores. 

It blots a man out, rubs him off the slate. 

Men differ in temperament, character and instinct, just as they 
differ in age, size and appearance. 

In a detention barrack they are like sick men in hospital. 

You do not give a gargle to a man with a broken leg. 

It is obviously futile to treat all alike. 

Each man’s offence or desease must be diagnosed. 


“ 
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It must be taken in both hands and squeezed out of him. 

The object of detention as carried out in the British Army to- 
day is, by rigorous discipline, systematic professional and indus- 
trial training to return the erring soldier to his unit efficient in all 
his duties, with a serious view of the army as a patriotic wage- 
earning profession: and to place in his hands the knowledge of a 
useful trade, and so enable him, if he so desires, to give the 
“ unemployed ” list a wide berth on discharge. 

Re-enter . . . The officer. 

The handling of the soldier under sentence in a detention 
barrack is a peculiarly ticklish business. 

The necessary individual treatment is truly a laborious affair. 

But it is quite extraordinary how the good results outweigh the 
disappointments. 

The “ding dong” common sense of the treatment, with the 
unfailing justice, sympathy and help, appeal to every kind of 
malefactor. 

The biggest blackguard curls up under it, and the man who, 
speaking generally, remains totally unaffected by it, is either one 
who will some day, if he does not already, merit hanging: or the 
totally depraved, half baked, degenerate imbecile, who should be 
in an asylum, and not entrusted with the “ safeguarding of his 
native shores.” 

In the early stages of the change from imprisonment to deten- 
tion in England, grave doubts were entertained as to its ultimate 
success. 

“ A Premium on Crime” and such like names were suggested. 

More recently eminent naval men said ... “It may be all 
right for soldiers, but it is doubtful whether it be not too easy 
going for sailors,” or words to that effect, but I fancy these 
officers have changed their minds, as the navy have taken the 
detention barrack methods into use. 

As for the sailors, I have had charge of able seamen, stokers, 
cooks mates, naval ratings of all kinds, and have found them 
splendid men, with a big M, amenable, obedient and hardworking, 
in an atmosphere of justice, sympathy and assistance. 

How is it done? 

Again I say “ Cherchez L’Officier.” 

In this case he stands alone. 

The success of his establishment depends solely on him. 

There is no chain of responsibility for him to handle. 

The responsibility rests upon his shoulders only. 


’ 
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He must, therefore, be the right man or his life must be 
unbearable. 

Once he has trained his staff to look through his eyes, the 
the thing goes of itself. 

Till then he can never rest. 

His best friend is the busy day. 

Everything done in quick time when not at the double. 

The man under sentence must be kept fully occupied in mind 
and body. 

Make him understand that his day is spent entirely for his own 
physical and mental improvement. 

Keep him in the open air. 

Give him enough to eat. 

Make his instruction interesting, and at the end of a short 
lecture, make him answer questions. 

Do this, I say, and you will find that he, perhaps unconsciously, 
drinks deep of the chances given him. 

Forgive me if I repeat that these men are all very much alike 
as a whole. 

It is absurd, it is more, it is wicked to judge a man untried, 
and stamp him as physically and morally unfit just because his 
head is a certain shape, his ears stick out at right angles to his 
head, and he has forgotten to clean his boots. 

People there are, who will tell you that he is a “type,” that, 
either from heredity, or environment, or both, he must be an 
unreclaimable swine. 

If this man does not rear up and break rules and furniture 
such people are badly disappointed: not necessarily because the 
man is better than they thought, but because their pet bubble has 
been pricked. 

Low environment, I grant, is a fierce enemy to tackle, but I 
fancy the descendents of men who sailed for Botany Bay at the 
government’s expense, have bust the heredity theory also. 

There is a spark of good somewhere in every living man. 

It only needs blowing steadily till the glow becomes a flame. 

The flame soon purifies the evil mind found in a rotten body. 

Penal treatment is degrading and stamps out the spark, so 
“blow,” say I, “ blow all the time.” 

I ask leave to state that in the British Army since the present 
detention methods have come into use, “chronic” crime has 
totally disappeared. 

It is no longer intermittent. 
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At worst it is sporadic. 

The detention barracks are nearly empty. 

The ranks are, therefore, proportionately full. 

The “busy day” is a strenuous affair... Few care for a 
second course: and few who have gone through it will deny that 
during that course, they have been brought to a normal condition 
of nerve, self respect, ambition and hope. 

I have mentioned “competition” as one of “ discipline’s 
ingredients . . . I will (in parenthesis) explain. 

It means professional “work” and health giving “ play’ 
their best. 

It acts as a kind of automatic sorter. 

It separates the “ men” from the “ monkeys.” 

It is a sieve, which lets only the sound man through, and leaves 
the waster, the man who falls out on the march, who cannot hit 
a haystack, and trembles at the word “ work,” for all to see. 

Competition in shooting under service conditions, tests of endur- 
ance and fitness, are for ever on the carpet. 

Men keep themselves fit so that they can represent in some way 
their sections, in the hope that some day they may have to repre- 
sent their battalions. 

It is the same with play; athletics, football, cross-country run- 
ning, etc., etc., are carried to an extent which is disastrous to the 
brewers of ale. 

These things call for training, and training fails under the 
“ Wein-Weib-und-Gesang ” treatment. 

Well! This spirit of competition pervades the detention bar- 
rack. 

There is no issue of beer. 

Tobacco is prohibited. 

Silence is observed strictly, and a key is turned in the lock at 
night. 

Nevertheless, the spirit of competition is plainly apparent, and 
the hangdog look of the “ prisoner ” is nowhere to be seen. 

There is nothing scientific or abstruse about this short article 
of mine. 

It is written with a view to saving such as may have reforms 
in contemplation, from the drudgery of all drastic changes, from 
the hard mill of evolution, and to assure them that the planks I 
have crossed are of sound weight carrying stuff, to be crossed by 
all who have the welfare of their soldiers and sailors at heart, in 
perfect safety. 
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ANNUAL ENGLISH REPORT ON DETENTION BARRACKS. 
War Orrice, May 6, Igtt. 
To THE ADJUTANT-GENERAL TO THE Forces: 

Sir:—I have the honour to submit the Annual Report on Military De- 
tention Barracks and Military Prisons for 1910. 

2. Accommodation.—Particulars of the accommodation available during 
the year in all the duly constituted military detention barracks and prisons 
at home and abroad, except India, are given in Appendices 1, 2, and 3. 

3. In consequence of the continued decrease in the number of admissions 
into military detention barracks and prisons, the following establishments 
were closed during the year: 

Curragh Military Prison. 
Chatham Branch Detention Barrack. 

4. All soldiers sentenced to imprisonment. and discharged with ignominy 
for purely military offences are now committed to Woking Military Prison. 

5. The accommodation at Wynberg Detention Barrack has been decreased 
from 71 to 48 rooms by the demolition of 23 rooms, constructed as a tem- 
porary measure during the South African War. 

6. An addition of 16 rooms is now being made to Hong Kong Detention 
Barrack for the accommodation of naval ratings sentenced to detention. 

7. The daily average population of regular soldiers in military detention 
and branch detention barracks and military prisons at home and abroad 
(excluding India) in each of the years 1904-1910 was as follows: 
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10. The.number of soldiers received into military detention barracks and 
military prisons under sentence of detention and imprisonment by com- 
manding officers and courts-martial was as follows: 
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12. The number of soldiers received into civil prisons in the United 
Kingdom (including those from the Colonies and India) during the year, 
and remaining on the 31st December, 1910, was as follows: 





Received during 1910 


Military courts 


Remaining on 3lst December, 1910 








Year | 





Soldiers convicted under 
Army Act, section 135, of 
offences of an immoral, dis- 
honest, shameful or crimi- 
nal character. 





Military courts 





Soldiers convicted’ under 
Army Act, section 136, of 
offences of an immoral, dis- 
honest, shameful, or crimi- 
nal character 





1910 


* 704 














* 1 sentenced to penal servitude. 
+21 under sentence of penal servitude. 
+28 under sentence of penal servitude. 


13. A further reduction in the establishment of military detention bar- 
racks and military prisons has been made, resulting in a decrease of 
£1000 in Vote 1 (T.) of the Annual Army Estimates. 

16. School Instruction —The school instruction has been carried out with 


satisfactory results. 


the year by men undergoing detention. 


C. F. N. Macreapy, Major-General, 
Director of Personal Services. 


Five certificates of education were obtained during 
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THE DETENTION SYSTEM AND PUNISHMENTS GENERALLY. 
(Excerpt from Annual Report of the Secretary of the Navy, ror.) 


In an examination recently made in England into the various features 
for improving the condition of the British Navy the department was much 
impressed with the detention system originally started in the British Army 
and now in use in the British Navy. In these sister services there has been 
for some time an absolute separation of the men being punished for offences 
against discipline and those convicted of crime, such as felony, fraud, or 
scandalous conduct. Men convicted of crime are sentenced to ordinary 
civil prisons, where their treatment is that given to similar offenders from 
civil life. All offenders against discipline in these services are punished 
by detention punishments, which are short and very exacting, but which 
do not brutalize or degrade the offender. Such men are quartered in 
detention barracks, with a room for each. Their meals are served to them 
separately, and they do not at any time converse with each other or with 
the noncommissioned officers in charge. 

Rigid routine of drill and useful work is maintained. The forenoons 
are passed in military drills, the aim at Aldershot detention barracks 
being particularly to turn out men who have improved in military drills 
and marksmanship, so that they will go back to their commands and be 
more useful than they were before. The afternoons are spent in useful 
work, or in the repair of articles in general use at the large military camp 
at Aldershot. The men are also put through a thorough course of mili- 
tary training, including skillful work in the gymnasium, and as they are 
not allowed tobacco or other stimulants during the time they are under 
detention the improvement in their physical and mental welfare is most 
marked. 

When it is considered that the period of detention-will run from 10 days 
to 6 weeks, the efficacy of the system may be seen by the results accom- 
plished in such a short time. No prison garb is worn; there is no harsh- 
ness of tone or manner toward those under detention; and the whole 
purpose of the system may be said to be to restore moral tone, to improve the 
physical condition, and to keep every moment of the offender so occupied 
with rigorous and exacting drills and occupations that he is most anxious 
never to be punished the second time in this way. The results, as shown 
in an official report of the British Army, are significant in showing the 
reduction in the number of offenders and in the greatly reduced accom- 
modations thus made necessary. 

By the British Army act of 1906 all army prisons became detention bar- 
racks, except two. In the British Army the daily average population of 
all the detention barracks was, in 1906, 898 men, and in 1910 it had been 
reduced to 475, this result being accomplished by the detention system 
and the diffusion of knowledge regarding it in the ranks of the British 
Army. It is stated by British officers that the system has resulted in a 
marked decrease in disciplinary offences and crime generally. This is 
shown by the following figures: In 1907, one year after the system had 
been generally adopted by the army, 12,891 men were committed to the 
detention barracks for detention punishment and 286 men were committed 
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to prisons for criminal offences. In 1910, three years later, 8960 were com- 
mitted to detention barracks and 192 to prisons. This is a marked re- 
duction in three years. 

Not only are the number of offences against discipline reduced, but naval 
prisons are rendered almost unnecessary, and economy results from the 
fact that the terms of detention are very short and the number of guards 
necessary is remarkably small. At the Aldershot detention barracks, where 
there were about three hundred men under detention at the time of my 
visit, there was one watchman on duty at a time at night, another watch- 
man relieving him for half the night. During the daytime there were 
about a dozen noncommissioned officers present, who act as drillmasters 
and are in charge of men at work. The men are allotted certain tasks, 
and they get good marks when they improve on the work allotted to them. 
This feature, with perfect conduct, slightly reduces the length of time they 
are kept under detention. The commandant of the detention barracks at 
Aldershot told me that very seldom does a man come back the second time. 
All the men feel that they are being punished, but that it is quick and short 
and disagreeable, and they seem reconciled to the fact that they are paying 
a reasonable, if disagreeable, penalty for what they have done. 

A start has been made toward inaugurating the detention system in our 
Navy, and I propose that the system shall be used in the present naval 
prisons, providing they can be changed to suit the new conditions. In Eng- 
land the punishment for desertion and absence without leave is by detention. 
No loss of civil rights accompanies such punishment. In this country an 
enlisted man convicted of desertion suffers the loss of all civil rights— 
practically the loss of his citizenship, since he can at no time afterwards 
hold any public office. I believe that the possibility of this punishment in 
time of peace should be removed, and so recommend. 

In the past year the sum of about $600,000 has been taken from the pay 
of enlisted men in fines, inflicted by naval courts. This money goes to the 
naval hospital fund. The men’s pay is not any too much as it is, and those 
convicted of absence without leave and other offences against discipline 
are frequently fined two weeks’ or a month’s pay, and frequently as much 
as three months’ pay. For the men whose records or character indicate 
a possibility of reform short-term, sharp punishments should be provided, 
so that these men may be returned to duty chastened and better men. 
For those of bad record or character severe punishment should be inflicted 
and such men entirely separated from the service as a deterrent to others 
of like character. The prevention of desertion can also be aided by the 
prompt and certain apprehension of deserters. 
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REPORT OF THE INSPECTOR GENERAL OF THE U.S. ARMY, 
NOVEMBER 2s, 1911, ON THE DETENTION 
BARRACKS, BRITISH ARMY. 


About seven years ago, for the purpose of preventing soldiers convicted 
of offences against discipline under the Army act and not charged with 
ignominy, from being subjected to the stigma attaching to imprisonment, 
the Army act was amended so that courts-martial could award detention 
instead of imprisonment as punishment for military offences. 

Under the same act commanding officers can award detention not ex- 
ceeding 28 days. 

Detention barracks were established as follgws: 


Aldershot 
Colchester 
Devonport 
Gosport 
York Castle 
Cork 


Sterling 


Branch detention barracks were established at— 


Chelsea 
Pembroke Dock 
Shorncliff 
Woolwich 
Jersey 


Since 1910, all soldiers sentenced to imprisonment for purely military 
offences are now committed to the Woking Military Prison. 
The military prison at Curragh and a branch detention barracks at 
Chatham were closed during the year 1910, in consequence of continued 
decrease of the number of admissions into military prisons and detention 
barracks, respectively. Others were established in outlying possessions. 
The Regulations of the military prison and detention barracks state: 
“The chief object of establishing a prison or detention barracks for 
military offenders is to maintain discipline in the army and to repress the 
repetition of military offences; as punishment alone can hardly be expected 
to produce this effect, he (commandant) shall consider it his duty to en- 
deavor to instill soldierly life and military principles into the mind of every 
soldier under sentence, letting him see that he takes an interest in his wel- 
fare, and by his good advice and kindly admonition endeavor to convince 
him of his error and to encourage him to aim at future good conduct and 
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the attainment of a respectable character in the service. Bearing in mind 
that the soldiers are, in most cases, to return to the colors on release, and 
that they should be fit at once to resume their places in the ranks, the com- 
mandant will pay special attention, not only to the discipline and military 
training of such soldiers, but also to their bearing and personal appear- 
ance.” 

The strictest military discipline with silence is maintained, Soldiers under 
sentence are not to talk or communicate with each other. By good con- 
duct, proficiency, attention to military instruction, and industry, a soldier 
with a sentence of 28 days or upward may carn a remission of sentence 
not to exceed one-sixth of the whole sentence. To obtain a remission of 
one-sixth of his sentence he must earn five-sixth of the total marks obtain- 
able during the whole of his sentence. This remission of one-sixth of 
the sentence is decreased proportionately with the number of times a 
soldier under sentence has been convicted by court-martial. For example: 
If convicted twice, by one-twelfth; if convicted three times by one twenty- 
fourth. In other words, in order to earn a remission, a soldier must earn 
five-sixths, eleven-twelfths, or twenty-three twenty-fourths, as the case 
may be, of the total number of marks obtainable during the whole of his 
sentence. 

The total number of marks obtainable in a day is eight. 

The promotion of a soldier under sentence from the lower to the higher 
stage is gained by industry, good conduct, and attention to his drill, but it 
may be postponed for idleness or misconduct; or he may be removed to 
the lower stage; or he may forfeit any of the privileges of his stage. 

A daily record is kept of marks obtained, and to become eligible for 
remission, a soldier must earn the required number of marks and, in ad- 
dition, any marks he may have forfeited for misconduct. He must earn 
112 marks before he becomes eligible to the second stage. 

A soldier under sentence in the first stage will— 

(a) Be employed daily on hard bodily or hard manual labor for not more 
than 10 or less than 6 hours, exclusive of meals; (b) sleep without a 
mattress; (c) perform one hour’s physical exercise daily; (d) be allowed 
books of religious and secular instruction; (¢) be allowed exercise on 
Sunday. 

A soldier under sentence in the second stage will— 

(a) Be employed on work of a less hard description for not less than 
six hours daily; (b) sleep on a mattress every night; (c) perform two or 
three hours’ drill and gymnastics daily; (d) be allowed books of instruction 
both religious and secular; (¢) receive school instruction if eligible under 
the regulations made for the education of soldiers under sentence; (f) be 
allowed a library book, which may be changed twice a week; (g) be al- 
lowed exercise on Sunday; (h) be allowed to receive and write a letter, 
and receive a visit of 20 minutes’ duration from a friend. 

Marks are awarded daily by a thoroughly reliable and responsible mem- 
ber of the staff. 

Hard labor consists of breaking stones, or such other like description of 
hard bodily and hard manual labor as may be appointed. 
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PUNISHMENTS AGAINST DISCIPLINE IN DETENTION BARRACKS, 


The commandant’s power is limited to— 

(a) Close confinement to any period not exceeding 3 days; (b) reduction 
of diet as laid down in the scale of diets for ill-conducted and idle soldiers 
under sentence; (c) reduction from higher stage to lower stage, or post- 
ponement of promotion to higher stage for a period not exceeding 14 days; 
(d@) deprivation of mattress for any period not exceeding 3 days for idle- 
fiess or refusing to work; (e) forfeiture of remission of sentence for a 
period not exceeding 7 days. 

No soldier under sentence can be put in irons or under mechanical 
restraint by the commandant except in case of urgent necessity, and the par- 
ticulars of every such case shall be entered in the commandant’s journal. 

The military, educational and physical training while in detention bar- 
racks is such as to keep the trained soldier efficient and to give elementary 
training to untrained men. 

The course of military training consists in— 

(1) Drill, physical exercise, gymnastics, etc.; (2) musketry; (3) signal- 
ing (semaphore); (4) lectures on skirmishing and scouting; (5) lectures, 
explained on a blackboard, on outposts, advance and rear guard; (6) knot- 
ting and splicing and lashing spars, making bridges; (7) making field 
trenches, head cover, and loop holes. 

Soldiers sentenced by courts-martial and those under four months’ ser- 
vice or who have not fired a recruit’s course of musketry, perform musketry 
drill daily, consisting of firing exercises, aiming, pointing, etc:, and tliey 
continue to do so until they are fit to fire a coursé on the miniature Tange. 

Trained soldiers perform one hour’s musketry drill at least once a 
week. 

Soldiers under sentence who have been discharged from the army, or 
who are to be discharged therefrom upon release, will not be practiced 
in drill or gymnastics or any military training, but are kept at hard work 
instead. 

Soldiers who are under punishment for offences committed in the de- 
tention barracks are likewise ineligible for drill, gymnastics, or military 
training. 

Soldiers in detention barracks, in addition to this military training daily, 
are employed on productive and useful work for the military departments, 
such as making kit bags, nose bags, stable and linen bags, mattress cases, 
bed cases, bolster cases, mats of various kinds, head and ‘heel ropes, coal 
sacks, repairing clothing, bed linen, and equipments of various kinds, re- 
making beds, bolsters and mattresses, painting kit boxes, buckets, etc., wash- 
ing bed and bolster cases, hospital kits, clothing and pefsonal linen of 
soldiers under sentence, cleaning and laquering harness and saddlery and 
ordnance stores of all descriptions, chopping and bundling kindling wood. 

The washing of barrack bedding of all the troops in the London district 
is now done at the Woking Military prison. 

Specially selected noncommissioned officers are appointed for duty in 
the detention barracks on probation for four weeks; if not found suitable, 
they are reurned to their corps 
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Religious instruction is given by chaplains to those who are willing ‘o 
receive it. All soldiers under sentence are required to attend divine ser- 
vice on Sunday, and on other days when such service is performed. A 
chaplain is required to see each soldier separately, occasionally. 

School instruction is given to all soldiers under sentence in the second 
stage who have sentences exceeding 21 days. Such instruction is given 
between 4 and 8 p. m., and care is taken that the drill is not interfered 
with, and that the minimum of 6 hours’ work is performed by each soldier 
on every week day. 


Dairy. Routine. 
WEEK DAYS. 


5.30 a. m.—Reveille; clean up and prepare for kit inspection. 

6.05 a. m.—Check roll call; slops collected; rooms and halls swept; sick 
list made out. 

6.20 a. m.—Kit and room inspected; tasks checked. 

6.40 a, m—~—Work begins; second stage parade for drill; physical or mili- 
tary training in hot weather. 

7.45 a. m—Breakfast. 

8.15 a. m—Clean equipments, rooms, etc. 

&s50 a. m.—* Closeting”” removed. 

9.15 a. m.—Second stage parade for inspection in marching order for 
drill and musketry; first stage parade for inspection in marching order 
and proceed to physical training for one hour. 

10.30 a. m.—Second stage gymnastics; first stage recommence work. 

11.30 a. m—Second stage recommence work. 

12.30 p. m.—Dinner. 

I p. m—Clean kit, rooms, and equipment. 

1.15 p. m.—All recommence work in rooms. 

2.15 p. m.—Second stage parade for physical training or military train- 
ing (in hot weather work recommences) ; first stage continue work. 

3.15 p. m—Second stage recommence work. 

4.15 p. m.—School for second stage. 

5.45 p. m—School and work cease. 

5.50 p. m.—Supper. 

6.15 p. m—Work recommences in room. 

8 p. m.—Work ceases; lock up. 

9 p. m—Lights out. 


SUNDAYS. 


6.30 a. m.—Reveille. 

7.45 a. m.—Break fast. 

10.15 a. m.—Divine service. 
12.30 p. m.—Dinner. 

5.50 p. m—~Supper; lock up. 
9. p. m.—Lights out. 
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ScALE-OF PARADES. 
MONDAY. 


9.15 fo 10.15 a. m.—Marching order one hour; foute ‘marching carried 
out. 

10.20 to 11.20 a. m.—Physical training, signal exercise, and lecture. Men 
with sentences of 14 days and under, physical training outside of gym- 
nasium. 

11.25 a. m. to 12.15 p. m.—Physical training, gymnasium, signaling and 
lecture. Men with sentences of 14 days and under, signaling. 

1.45 p. m.—Men proceed to work; school instruction. 


TUESDAY. 


9.15 to 10.15 a. m.—Marching order one hour; company and squad drill. 

10.20 to 11.20 a. m.—Physical training, gymnasium; knotting and bridg- 
ing. Men with sentences of 14 days and under, physical training outside 
of gymnasium. : 

11.25 a. m. to 12.15 p. m—Physical training; knotting and bridging. 
Men with sentences of 14 days and under, signal drill. 

11.45 a. m. to 12.15 p. m—Men outside of established church proceed to 
chapel. 

1.45 p. m—Men proceed to work; school instruction. 


WEDNESDAY. 


9.15 to 10.15 a. m.—All men parade in skeleton marching order for mus- 
ketry instruction. 

10.20 to 11.20 a. m.—Physical training classes, gymnasium; knotting and 
bridging. Men with sentences of 14 days and under, physical training 
outside of gymnasium. 

11.25 a. m. to 12.15 p. m.—Physical training in gymnasium; knotting and 
bridging. Men with sentences of 14 days and under, signal drill. 

11.45 a. m. to 12.15 p. m—Men of the established religion to chapel. 

1.45 p. m.—Men proceed to work; school instruction. 


THURSDAY. 


9.15 to 10.15 a. m—Marching order one hour; squad and section drill; 
skirmishing. 

10.20 to 11.20 a. m.—Physical training, gymnasium; signal drill; lecture 
and tent pitching. Men with sentences of 14 days and under, physical 
training outside of gymnasium. 

11.25 to 12.15 p. m.—Physical training, gymnasium; signal drill; lecture 
and tent pitching. Men with.sentences of 14 days and under, signal drill. 

1.45 p. m.—Men proceed to work; school instruction. 


FRIDAY. 


9.15 to 10.15 a. m.—Marching order one hour; company and squad drill. 

10.20 to 11.20 a. m.—Physical training, gymnasium;, signal drill and 
lecture. Men with sentences of 14 days and under, physical. training out- 
side of gymnasium. 
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11.25 a. m. to 12.15 p. m—Physical training, gymnasium; signal drill; 
lecture. Men with sentences of 14 days and under, signal drill. 
1.45 p..m.—Men proceed to work ; school instruction. 


SATURDAY. 

9.30 a. m.—Commandant’s inspection of barracks; men exercise and then 
proceed to work. 

SUNDAY. 

10 a. m.—Men of established religion parade for divine service. 

9 a. m.—Roman Catholics, same. Men of other religions as ordered. 
Exercise for one-half hour in morning and one-half hour in afternoon. 

(1) Route marching is carried out at rate of 4 miles an hour. 

(2) Men are put in squads for musketry instruction according to their 
qualifications and their units. 

(3) The daily musketry squad is selected as required and includes the 
standard tests. 

(4) Men with sentences of 14 days and under who are proficient in 
signaling join an advanced class from 11.25 a. m. to 12.15 p, m. 

(5) A special squad is formed as required for untrained men, namely 
recruits, special reserve men, etc. Deserters for a long period also join 
this squad until considered fit to join the trained one. 

(6) Men who have fired a course in detention barracks may be advanced 
to the trained soldiers’ squad when considered fit by the commandant. 

(7) Men are advanced to higher classes by order of the commandant. 
Periodical kit inspections are made by the commandant for parade. 


Drerary (TABLE FAre). 
[For sentences of 7 days or under.] 


Breakfast.—Daily: Bread, 8 ounces; gruel, 1 pint. 

Dinner—Sunday and Wednesday: Bread, 8 ounces; suet pudding, 8 
ounces.. Monday and Friday: Bread, 8 ounces; potatoes, 8 ounces. Tues- 
day, Thursday, and Saturday: Bread, 8 ounces; porridge, 1 pint. 

Supper—Daily: Bread, 8 ounces; gruel, 1 pint. 

[Sentences of more than 7 days and not over 42 days.] 

Breakfast—Daily: Bread, 8 ounces; gruel, 1 pint. 

Dinner.—Sunday: Bread, 4 ounces; potatoes, 1 pound; suet pudding, 1 
pound. Wednesday: Bread, 4 ounces; potatoes, 1 pound; soup (pork and 
beans), 1 pint. Monday and Friday: Bread, 4 ounces; potatoes, 1 pound; 
beef or mutton with bone, 8 ounces. Tuesday, Thursday, and Saturday: 
Bread, 8 ounces ; potatoes, one-half pound ; soup, 1 pint; cheese, 2 ounces. 

Supper.—Daily: Bread, 6 ounces; gruel, 1 pint. 


[Sentences for more than 42 days.] 


Breakfast——Daily: Bread, 10 ounces; gruel, three-fourths pint. 

Dinner.—Sunday: Bread, 5 ounces; potatoes, 1 pound; suet pudding, 
1 pound. Wednesday: Bread, 5 ounces; potatoes, 1 pound; soup (pork 
and beans), 1 pint; cheese, 2 ounces. Monday and Friday: Bread, 5 
ounces; potatoes, r pound; beef with bone, 9 ounces. Thursday: Bread, 
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§ otinces; mutton with bone, 9 ounces; potatoes, 1 pound. Tuesday and 

Saturday: Bread, 5 ounces; potatoes, 1 pound; soup, 1 pint; cheese, 2 

ounces. Ms 
Supper—Daily: Bread, 9 ounces; gruel, 1 pint. 


[For badly behaved and. idle soldiers.] 


No. 1.—1 pound of bread per day, and water. 

No. 2. (Stirabout).—Breakfast: Bread, 8 ounces. Dinner: I pint stir- 
about (2 ounces oatmeal, 2 ounces Indian meal, and salt); potatoes, 8 
ounces. Supper: Bread, 8 ounces. 

The control and general management of the detention barracks and 
military prisons are under the army council. All orders in connection 
with inspections, discipline, interior economy, and military training are 
issued through the director of personal services, 

The detention barracks are under the charge of a commandant, generally 
a field officer, but are under the command of a general, or other officer, 
commanding the district or station within which the barrack is located, 
and who inspects the detention barrack from time to time. 

An officer, not below the rank of a field officer, is detailed weekly by the 
general officer (or officer) commanding, as detention-barrack visitor. 
There is also a board of visitors detailed, that visits the detention barrack 
at the end of each half year. 

I visited the detention barracks at Aldershot on October 13, 1911. This 
barrack is under the charge of Lieut.-Col. G. Haines, an officer evidently 
well adapted to the work and who has given many years to it. He stated 
that the scheme has received the approval of’ the service and that, with 
rare exceptions, the soldiers were returned to their regiments good and 
useful men; that he had received letters from regimental commanders 
expressing their surprise at what had been accomplished by men sent from 
their regiments in the way of target instruction. The only change that 
Col. Haines would suggest in the present scheme was that the punishment 
awarded first offence of desertion should be at least six months. The 
sentence now awarded is 28 days for the first offence. 

Lieut.-Col. R. A. Henderson, who was inspector general of military 
prisons and detention barracks in 1906, reported that: “The daily average 
of soldiers under sentence has decreased about 29 per cent, due to the high 
state of efficiency and discipline in prisons and detention barracks; to which 
cause, in addition to the present system of military punishment, the decrease 
of soldiers under sentence is, in my opinion, in no small degree to be 
attributed.” 

The result of the system seems to be to reduce the number of hardened 
cases to such an extent that it is found best to discharge them from the 
service rather than to permit them to spread discontent among the soldiers. 
A large proportion of hard cases are manufactured in prison, and many a 
man comes out of prison much worse than when he went in. The detention 
system has the opposite effect, and it is found better to get rid of men who 
cannot be softened or reformed. 

It took five or six years for the detention system in England to establish 
itself, but it apparently has saved many men from trouble and from degen- 
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erating into hardened cases. They evidently endeavor in this system to 
apply humane common sense in the treatment of men in trouble. This 
gives an opportunity for the men to recover their self respect and respond 
to any patriotic instinct which, under the stigma of prison life and its 
demoralizing environment, can not be expected to survive. 

The commandant at Aldershot states that he finds a distinct feeling of 
self respect within the walls of his establishment. This is apparent, in 
his opinion, from the fact that he observes a keenness to give satisfaction, 
and to put up a good show when visitors come around, and that the sulky, 
hang-dog look of the prison is not to be found. This was apparent at the 
time of my visit. 

The commandant states that one sojourn in the detention barracks is 
generally sufficient, if long enough, to make the soldier useful to his unit. 
Very few ever return to the detention barrack. He also reported to have 
known several cases of men being promoted noncommissioned officers for 
efficiency obtained in the detention barracks. 

I was very much impressed with this system as observed at Aldershot. 

Soldiers sent to the detention barracks retain their uniform and keep 
their entire kit, except the rifle, in their rooms. The rifles are issued to 
them when they turn out for parade. There is no mark or insignia to in- 
dicate any idea of imprisonment. The man remains a soldier and is treated 
as such except that his freedom is restricted and he is detained within 
specified limits. The effort is to remove the cause for the failure of the man 
to meet the requirements of the service, to build him up physically so that 
his mervous system will be in order to respond to the character of in- 
struction and treatment he receives while in these barracks. The majority 
of the men who come here are sentenced for offences that seem to have 
their origin in the excessive use of alcoholic liquor, inordinate use of 
cigarettes, and other indulgences which overtax and wreck the nerves. 
The effort is to build up the nervous system. For this reason, soldiers 
detained in these barracks are not allowed to use tobacco at all. 

The barrack at Aldershot is located within an inclosure surrounded 
by a high wall. The barrack is of plain, substantial construction, three 
stories high, with a central passage extending to the roof, upon which three 
tiers of rooms open. Each man has a separate room. No conversation is 
allowed at any time except when it is absolutely necessary in the perform- 
ance of duty or work. 

I saw the men at drill and at work in the shops and in the gymnasium. 
The work in the gymnasium was excellent and carried on under a gym- 
nastic instructor. 

The devices in the yard for target practice were excellent and constructed 
in a systematic way by means of diagram, etc., on a scale to appear at the 
short ranges employed as they would appear at the full range, miniature 
moving targets being used for actual firing. 

The fundamental idea controlling the scheme seems to be: Keep the 
soldier sentenced to the detention barracks employed in useful work, the 
use of the rifle being very prominent in the scheme. 

It will be observed that the “ diet” and “separation” play an important 
part in the scheme of treating soldiers in these detention barracks. 

E. A. Gartincton, Inspector General. 





em to 

This 
spond 
ad. its 


ng of 
nt, in 
ction, 
sulky, 
at the 


cks is 
; unit. 
) have 
rs for 


hot. 

| keep 
ed to 
to in- 
reated 
within 
e man 
o that 
of in- 
jority 
» have 
ise of 
erves. 
yidiers 


unded 

three 
| three 
tion is 
‘form- 


asium. 

gym- 
ructed 
at the 


Mature 


ep the 
‘k, the 


ortant 


eral, 


(COPYRIGHTED. } 


U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





THE AMERICAN NAVY IN THE’ ORIENT IN RECENT 
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By CHARLES Oscar PAULLIN. 





III, 


THE SPANISH-AMERICAN WAR IN THE PHILIPPINE 
IsLANDs, 1808. 


Until 1898 the duties of the Asiatic squadron were chiefly such 
as fall to ships of war in foreign ports during periods of peace. 
The squadron was.employed in protecting American citizens, 
redressing injuries inflicted upon them, negotiating treaties, ex- 
tending our commercial privileges, and exchanging social cour- 
tesies with foreign governments. It is true that in prosecuting 
these employments skirmishes with the natives occurred now and 
then, and a few of our men were killed or wounded. Our rela- 
tions, however, with the peoples of the Orient were for many years 
uniformly peaceful. Suddenly, on the outbreak of the Spanish- 
American War, this state of affairs was changed, and the Asiatic 
squadron was ordered to fight and conquer the Spaniards in the 
Philippine Islands. 

In the fall of 1897 the Navy Department chose a successor to 
Rear Admiral Frederick V. McNair, the commander-in-chief of 
the Asiatic squadron, whose tour of sea duty was about to expire. 
From a list of three officers of high rank, it selected Commodore 
George Dewey, who had been serving as president of the board 
of inspection and survey... The new commander-in-chief was 
sixty years of age, forty-three of which he had spent in the 
navy, Entering the naval academy in 1854, he four years later 
graduated fifth in a class of fifteen. During the Civil War he saw 
much service under Farragut and other commanders of the block- 
ading squadrons, and participated in the capture of New Orleans 


*Long, John D The New American Navy, i, 176-178. 
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and Fort Fisher. After the war he filled various stations at sea 
and on shore. In 1889 he was made chief of the bureau of equip- 
ment and recruiting, in 1893 a member of the lighthouse board, 
and in 1895 president of the board of inspection and survey. He 
received a commodore’s commission in 1896. While his career in 
the navy had been highly creditable, it had scarcely foreshadowed 
its brilliant consummation at Manila Bay. 

Dewey’s orders from the department were dated October 21, 
1897, and directed him to proceed to Nagasaki and relieve Rear 
Admiral McNair. Before he sailed from San Francisco for his 
station, he had collected considerable information respecting the 
Spanish forces in the Philippines, the policy of the administration 
had been outlined to him, and he had been instructed respecting 
his course of action in case of war with Spain.” On Christmas 
day he arrived at Yokohama, and a week later at Nagasaki, where 
on January 3, 1898, he relieved Rear Admiral McNair. A fort- 
night thereafter he returned to Yokohama, on his flagship, the 
protected cruiser Olympia, Captain C. V. Gridley, and thence 
went to Tokio where he was received by the emperor and empress 
of Japan. On February 11, he sailed for Hong Kong. Of his 
personal staff, he had already chosen Lieutenant Thomas M. 
Brumby to be flag lieutenant, and Ensign Harry H. Caldwell to be 
flag secretary. His chief of staff, Commander Benjamin P. 
Lamberton, did not arrive on the station until April. 

While the possibility of a war with Spain began to influence 
the action of the department respecting the Asiatic squadron as 
early as the fall of 1897, it was regarded as more or less remote 
until the blowing up of the Maine, in the harbor of Havana, on 
the evening of February 15, 1898. Ten days after that catas- 
trophe Assistant Secretary of the Navy Theodore Roosevelt 
directed Dewey to concentrate his squadron at Hong Kong, 
to retain the Olympia, which had been ordered home, and to keep 
all the ships of the squadron coaled to their full capacity. “In 
the declaration of war Spain,” Roosevelt cabled, “ your duty will 
be to see that the Spanish squadron does not leave the Asiatic 
coast, and then offensive operations in Philippine Islands.” * 


* Long, John D. The New American Navy, i, 178. 

* Annual Reports of the Navy Department for the year 1898, Appendix 
to the Report of the Chief of the Bureau of Navigation, p. 65. This 
publication will be hereafter referred to as “ Reports.” 
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Dewey had a little more than two months in which to prepare 
for war. The flagship Olympia, protected cruiser Raleigh, Cap- 
tain Joseph B. Coghlan, and gunboat Petrel, Commander E. P. 
Wood, were already at Hong Kong. The protected cruiser 
Boston, Captain Frank Wildes, and gunboat Concord, Commander 
Asa Walker, were at Chemulpo, Korea. They were ordered to 
proceed with all dispatch to Hong Kong. They sailed on the 
morning of February 28, and so well did they obey orders that 
by midnight of March 3 they had arrived at their destination. 
The Monocacy, a paddle-wheel steamer of the date of the Civil 
War, was at Shanghai. Being practically worthless, she was 
left there, and a part of her officers and crew were detached to 
fill vacancies on the other ships. 

By reason of the prompt efforts of the department to increase 
the squadron, two other vessels shortly joined it. On April 17 
the revenue cutter McCulloch, Captain Daniel B. Hodgsdon, 
arrived at Hong Kong from Singapore, and five days later the 
protected cruiser Baltimore, Captain N. M. Dyer, arrived from 
Honolulu, bringing a much needed supply of ammunition. Early 
in March the department had dispatched the old wooden corvette 
Mohican from San Francisco to Honolulu with a load of powder 
and shells, and she had transferred her cargo to the Baltimore. | 
On April 6 Dewey purchased the British freight steamer Nanshan 
together with her cargo of coal, amounting to three thousand tons ; 
and a little later he bought the British passenger steamer Zafiro, 
loading her with a three months’ supply of provisions. He also 
bought another shipload of coal and filled up the bunkers of his 
vessels, stowing on board the Zafiro what was left. In the mean- 
time, the steam machinery of the fleet had been overhauled, the 
hulls cleaned, and the ships painted a dark slate color, the war 
dress of the American Navy. 

By no means all of Dewey’s time was employed in perfecting 
and strengthening the material of his squadron. In codperation 
with his commanders he made a careful study of the military 
situation in the Philippines, discussed plans of operations, and col- 
lected all available information respecting the strength and posi- 
tion of the Spanish fleet and the location of forts and mines. The 
information regarding the defenses of Subic and Manila bays that 
he was able to obtain was much less detailed and definite than he 
wished. He, however, felt confident of victory, as may be seen 
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from the following extract taken from a letter to his sister, dated 
April 18, 1898: “ We are still waiting for the declaration of war 
to begin our work here. I have seven men-of-war all ready for 
action, and should war be the word I believe we will make short 
work of the Spanish reign in the Philippines. The insurgents 
are ready to rise at our first gun, and long before this reaches 
you we may be masters at Manila and other Philippine cities. . . 
I believe I am not over-confident in saying that with the force 
under my command, I could enter the bay of Manila, capture or 
destroy the Spanish squadron and reduce the defenses in one 
day.” * 

On the morning of April 25 the expected orders from Secretary 
Long arrived. They were clear, concise, and to the point: “ War 
has commenced between the United States and Spain. Proceed 
at once to Philippine Islands. Commence operations at once, 
particularly against the Spanish fleet. You must capture vessels 
or destroy. Use utmost endeavors.”’ * 

Already, on the 24th, the governor of Hong Kong had informed 
the commodore that war existed between the United States and 
Spain ; and, in conformity to the laws of neutrality, had requested 
him to withdraw his squadron from British waters within twenty- 
four hours. At two o'clock in the afternoon, the Boston, Concord, 
' Petrel, McCulloch, Nanshan and Zafiro steamed out of Hong 
Kong harbor, and in the forenoon of the 25th were followed by 
the Olympia,.Baltimore and Raleigh. As the last division left 
port, with its bands playing the Star Spangled Banner, it was 
saluted by the ringing cheers of the British soldiers and sailors 
stationed at Hong Kong, who were aware of the mission upon 
which the fleet was bound. The vessels were assembled at Mirs 
Bay, thirty miles distant, in Chinese waters. Here the commodore 
anxiously awaited the arrival of some machinery for the Raleigh, 
and our consul to Manila, Mr. Oscar F. Williams, who had left 
Manila on the 23d, after having been repeatedly requested to do 
so by Dewey. The interval of delay was spent in drilling the 
seamen and preparing the ships for action by removing from 
them spars, chests, hatch-covers and other wooden articles. 

While the squadron was anchored in Mirs Bay, the first act of 
war in the Philippines occurred. On April 26, near Iloilo, the 


“Army and Navy Journal (New York), xxxv, 796; Dewey, A. M., The 
Life and Letters of Admiral Dewey, 197-108. 
* Proceedings of the U. S. Naval Institute, xxvi, 491; Reports, 67. 
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Spaniards captured the American merchant bark Saranac, laden 
with a cargo of Australian coal. Fortunately she was equipped 
with papers showing a transfer to the British flag, and she was 
released by the local authorities, The seizure of the Saranac was 
the only attempt made in the Philippines to capture a mercantile 
prize during the war." 

About noon of the 27th a. tug from Hong Kong arrived at 
Mirs Bay with Consul Williams and the Raleigh’s machinery. A 
council was immediately held on board the flagship by Dewey and 
his commanders, being attended by Williams, who brought word 
that he had left the Spanish squadron in Manila Bay. He gave the 
commodore all the information that he had been able to gather 
respecting the defenses of the bay and city of Manila. At 2 p. m. 
the Olympia displayed the signal: “ All ships prepare to leave an- 
chorage.” They were off promptly on the minute, the flagship lead- 
ing, and her band playing the inspiring strains of the El Capitan 
march. The squadron sailed in two parallel lines, the Olympia, 
Baltimore, Raleigh, Petrel, Concord and Boston forming one, in 
the order given; and the McCulloch, Nanshan and Zafiro, the 
other. That coal might be economized, it moved at the slow rate 
of eight knots an hour, to the great annoyance of the sailors who 
were eager for the fray. ’ 

As the ships filed out of Mirs Bay, grim in their dull war-dress, 
the heart of every man on board of them must have been quick- 
ened by the certainty that the cruise would be rich in adventure and 
dramatic achievement, by the mystery that shrouded its move- 
ments, and by a realization of the importance of its mission. In 
retrospect, we are likely to think that the Spanish fleet was fore- 
doomed to destruction, but such was not necessarily the case. 
Supported by the land defenses of Manila and well fought, it 
was abundantly able to give a good account of itself. Nor must 
one overlook the weak points in Dewey’s military situation: 
seven thousand miles from the nearest home port; no base of 
supplies except that afforded by two small steamers ; a squadron 
of only six fighting ships and three auxiliaries, the largest of less 
than six thousand tons, all unarmored ; the likelihood of encount- 
ering mines on entering a harbor in the Philippines; and the 
absence of friendly ports to which to retire in case of defeat.’ 


*Proceedings of the U. S. Naval Institute, xxv, 268. 
* Massachusetts Military Historical Society Papers, xii, 373. 
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During the voyage to Manila Bay, which body of water lies 
some six hundred miles southeast of Hong Kong, the ships were 
made ready for battle. All of them were built before the-use of 
wood on warships had been universally condemned. It was 
therefore found necessary to remove, as far as possible, their 
wooden fixtures. Bulkheads, ceilings, wainscotings, bunks, fur- 
niture and storage chests were thrown overboard. Spare chain 
cables were wrapped around the vital parts of important mechan- 
isms for protection. Boats, spars, and booms were securely 
lashed. Hose were connected with the fire plugs and laid along 
the deck. The guns were loaded, and a supply of ammunition 
was brought up from the magazines. The men were drilled at 
their various stations, and numerous other preparations for battle 
were made. 


At dawn on April 30, Cape Bolinao, a headland of Luzon, was 
sighted, and all that day the squadron sailed southward down the 
beautiful coast of the island. Early in the morning Dewey sig- 
nalled the Boston and Concord to proceed at full speed and 
explore Subic Bay, some thirty miles north of Manila Bay; and 
later he dispatched the Baltimore to assist them. Before the 
squadron left Mirs Bay, it was rumored that the Spanish admiral, 


Montojo, would make his stand in Subic Bay ; and the admiral had 
actually assembled his ships there, but regarding the situation as 
untenable, he on April 29 returned with them to Manila Bay. 

At five o’clock in the afternoon the commodore reached Subic 
Bay, and was joined by the Boston, Concord and Baltimore, which 
ships reported that the Spanish fleet could not be found. While 
making a reconnaissance of the bay, the Baltimore overhauled 
a Spanish schooner and brought her to by firing a shot across her 
bow. She was shortly boarded by a boarding party, who returned 
to the Baltimore with her skipper and four men. As the Spaniards 
did not know that war existed, they and their vessel were 
released. About sunset, after the squadron had resumed its voy- 
age down the coast, Dewey held a council with his commanders 
and announced his intention of entering Manila Bay that night. 

The entrance to Manila Bay is about eleven miles wide, and is 
divided into two channels by the island of Corregidor. The north 
channel is called Boca Chica, and the south Boca Grande. The 
latter is divided into three divisions by Caballo Island, one mile 
south of Corregidor Island, and by El Fraile Rock, three miles and 
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a half south of Caballo Island. Dewey decided to enter by way 
of the southern channel and to pass between Caballo Island and 
El Fraile Rock, about a mile from the rock. This passage was 
defended by three guns on Caballo Island, a like number on El 
Fraile Rock, a like number on the southern mainland, and prob- 
ably by some mines. No single decision of Dewey showed 
greater daring and completer self-possession than that to dis- 
regard the Spanish defenses and enter the bay at whatever cost. 
Doubtless he recalled his Civil War experiences with Farragut 
when the American fleet ran past Forts Jackson and St. Philip on 
’ the lower Mississippi. 

The night of April 30 was perfect for the proposed undertaking. 
A young moon, which would set a little after twelve o’clock gave 
sufficient light to disclose the entrance to the bay.’ The fleet 
approached the Boca Grande in single column, the Olympia in the 
lead. No exposed lights were permitted on any of the ships. At 
the stern of each vessel, however, there was a hooded light, which 
served to guide the ship in the rear. About 11 p.m. all hands 
were called to quarters, and a little later the Olympia, followed 
silently by her consorts, bent her course to enter the Boca Grande. 
Half the squadron had passed El Fraile Rock before the negligent 
Spaniards-realized the situation. Presently the stern lights of 
the receding vessels, or else a funnel fire which flamed up on 
the McCulloch, gave the alarm, and the battery on El Fraile 
Rock opened fire on the fleet, which was returned by the Boston, 
McCulloch, Raleigh and Concord, each vessel firing some two 
or three shots. No injury was done to the Americans, and prob- 
ably none to the Spaniards. By half past twelve a. m. of May 1— 
Sunday morning—the entire fleet was within the bay and slowly 
steaming toward Manila, thirty miles distant. The men were now 
permitted to lie down at their quarters, and get a little sleep if 
they could, and about four o’clock hot coffee was served to them. ~ 
As day dawned the city of Manila with its frowning battlements 
was descried directly in front of the squadron, three miles away. 

Dewey had expected the Spanish to make their defense under 
the guns of Manila. Fortunately for him, they chose a far weaker 
position at Cavite, nine miles from the capital, where there was 
a naval arsenal and several shore batteries. The adoption of 
these faulty tactics by the enemy was a result of his deter- 


* Proceedings of the U. S. Naval Institute, xxvi, 408. 
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mination to save Manila from bombardment. Disappointed at not 
discovering the Spanish fleet at the capital, Dewey swung round 
to the southward and headed toward Cavite. Already the batteries 
at Manila had opened fire on him, but they did no damage. Only 
the Boston and Concord replied. As day dawned Montojo’s fleet 
was dimly discerned in the distance anchored in an almost direct 
east and west line off Cavite, across the mouth of Cafiacao Bay, 
and to the east of the peninsula on which Cavite is situated. The 
left of Montojo’s line was not far from Sangley Point at the head 
of the peninsula, where two guns were mounted. A mile south- 
west of Sangley Point, at Cafiacao, there was a battery of one gun, ° 
and at Cavite there were three guns. Montojo’s fleet contained 
the following vessels: the Reina Cristina (flagship), Castilla, 
Isla de Cuba, Isla de Luzon, Marques del Duero, Don Antonio 
de Ulloa and Don Juan de Austria. 

About the time Manila was sighted the Olympia signalled to 
her consorts “ Prepare for general action”; then a little later, 
“Form in single column” ; and then, “Close up.’ Already the 
McCulloch, Nanshan, and Zafiro had been detached and ordered 
to take a position somewhat remote from the scene of battle. The 
six fighting ships approached Cavite in the following order: 
Olympia, Baltimore, Raleigh, Petrel, Concord, and Boston. The 
commodore and his staff stood upon the bridge of the Olympia. 
While advancing to the attack, two mines exploded some distance 
ahead of the flagship, too far away to do any damage. Long 
before the fleet was within range, the battery on Sangley Point 
began firing, and a little later Montojo ordered his ships to open 
fire. About 5.40 a.m. Dewey answered the Spanish guns, at a 
distance of about five thousand yards. The battle then became 
general, and continued almost two hours. The American squadron 
passed down in front of the Spanish line, turned, and passed up; 
and then repeated this movement, firing alternately the port and 
starboard broadsides. At each turn it drew nearer the enemy, 
until finally it was within two thousand yards of him. Five times 
it sailed along his line. At the outset the firing of the American 
ships was inaccurate, but it steadily improved. The firing of the 
enemy was remarkably bad throughout the fight, his projectiles 
either falling short or passing over the vessels of his adversary. 

Early in the action two launches put out from shore toward the 


* Reports, 90. 
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Olympia, apparently with the intention of firing torpedoes. One 
of these the Americans sank, and the other they disabled and 
beached.” Montojo’s flagship was a particular target for the 
American guns, and she was one of the first of his vessels to be 
struck. Soon after the fight began a shell exploded in her fore- 
castle, killing and wounding several men and splintering her 
foremast. Shortly, another shell set fire to the crews’ bags on 
the orlop deck. A third shell completely disabled her steering 
gear. Then the stern of the vessel was struck and nine men put 
out of action. Next the mizzenmast fell bringing down the flag 
and ensign. A shell exploded in the officers’ cabin, covering the 
hospital that had been established there with blood and killing the 
wounded seamen. A second shell exploded in the ammunition 
room, which was set on fire, and still another shell exploded on 
deck setting fire to the ship at that point. Montojo fought his 
vessel until she was ablaze from stem to stern. During the 
action he stood upon the bridge, cool and self-contained. Finally 
he was compelled to abandon the Reina Cristina.“ “The ship 
being out of control,” he wrote, “the hull, smoke pipe, and mast 
riddled with shot or confused with the cries of the wounded ; 
half of her crew out of action, among whom were seven officers, 
I gave the order to sink and abandon the ship before the magazine 
should explode, making signal at the same time to the Cuba and 
Luzon to assist in saving the rest of the crew, which they did, 
aided by others from the Duero and the arsenal. I abandoned 
the Cristina, directing beforehand to secure her flag, and accom- 
panied by my staff, and with great sorrow, I hoisted my flag on 
the cruiser /sla de Cuba. After having saved many men from the 
unfortunate vessel, one shell destroyed her heroic commander, 
Don Luis Cadarso, who was: directing the rescue.” ” The Reina 
Cristina lost one hundred and thirty men killed and ninety 
wounded, one-half her crew; among the former were seven 
officers, including her captain. She was finally sunk and 
abandoned by the Spaniards. 

Next to the flagship, the Castilla received the hottest fire. She 
was gallantly fought, and after all her guns except one had been 


“Reports, 70. For differences of opinion respecting these boats see 
H. W. Wilson’s, The Downfall of Spain, 134. 

“Dewey. A. M. The Life and Letters of Admiral Dewey, 428. 

* Reports, 91-92. 
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put out of action, that one was still served by her crew. Finally 
having been riddled with shot and set on fire, she too was sunk 
and abandoned. Her casualties were twenty-three killed and 
eighty wounded, one of her officers being among the former. The 
Don Juan de Austria was much damaged and was set on fire; 
the Jsla de Luzon had three guns dismounted ; and the Marques 
del Duero received severe injuries. 

At 7.35 a. m., having been informed that only fifteen rounds 
a gun for the 5-inch rapid-fire batteries of the flagship remained, 
Dewey ordered the vessels to cease firing and withdraw from the 
action, intending to redistribute the ammunition and confer with 
his commanders. When he gave this order he was not aware that 
his fleet had practically escaped injury and that the major part 
of the Spanish fleet had been virtually rendered useless for 
further fighting. On the withdrawal of Dewey, Montojo ordered 
his vessels to retire into the inner harbor of Cavite, behind the 
arsenal and there resist to the last, and to be sunk rather than 
surrender. 

During the engagement, the batteries at Manila kept up a con- 
tinuous fire, although too far away to do any damage to the 
American ships. Dewey now sent a messenger to the governor- 
general to inform him that unless the fire ceased the city should 
be shelled. This had the desired effect, and the batteries were 
immediately silenced. On conferring with his commanders, 
Dewey learned that the information respecting the rapid expendi- 
ture of ammunition was erroneous. He therefore, after break- 
fasting his crews, ordered the squadron to return to the attack. 

This time the ships approached the enemy from the south- 
southwest, steaming toward the batteries on Sangley Point. The 
Baltimore was in the lead, and was followed, in order, by the 
Olympia, Raleigh, Boston, Concord, and Petrel.* Only the shore 
batteries, and the ship Don Antonio de Ulloa which lay inside 
Sangley Point were in condition to participate in the second 
engagement. The Reina Cristina and Castilla were burning in 
the outer harbor of Cavite. The Don Juan de Austria, Isla de 
Cuba, Isla de Luzon, and Marques del Duero, together with 
several other vessels, were in the inner harbor behind the Cavite 
arsenal. The second fight began about 11 a.m. and continued 
until 12.30 p. m. 


* The Century Magazine (New York), lvi, 616. 
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When the order to renew the battle was given by Dewey, the 
Baltimore, happening at the time to be chasing a British merchant 
ship, was two miles nearer the enemy than the other ships of the 
squadron, and was therefore able to engage him first. Taking a 
position twenty-eight hundred yards off Sangley Point she opened 
fire with her starboard broadside upon the shore batteries and the 
Don Antonio de Ulloa. Going dead slow, she gradually reduced 
her distance to twenty-two hundred yards, and having obtained 
the range stopped her engines. She inflicted much damage before 
the rest of the ships came to her assistance. The batteries were 
speedily silenced and the Ulloa, having received several shots on 
the water line, went down, her flag flying, the survivors of her 
crew escaping to the shore. Her loss was eight men killed and 
ten wounded, her captain and two other officers being among the 
former.“ 

Early in the fight the Concord was sent around Sangley Point 
to destroy the Jsla de Mindanao, a transport. Arriving within 
twenty-five hundred yards of that vessel, she opened fire, and the 
crew abandoned their ship almost immediately. Soon the 
Mindanao was a mass of flames. In the meantime the Petrel had 
entered the outer bay and had begun firing on the ships in the 
inner harbor, whose masts were visible above the government 
buildings at Cavite. She had fired only two or three shots when 
the Spanish flag on the arsenal sheers was hauled down, and a 
white flag, a sign of surrender, was run up. The Petrel at once 
signalled the news to Dewey, who on receiving it ordered his 
ships to cease firing. The second engagement came to an end 
with this order. 

Already Montojo had directed the vessels in the inner harbor 
to be sunk. “ There remained,” he said, “ the last recourse to sink 
our vessels, and we accomplished this operation, taking. care to 
save the flag, the distinguishing pennant, the money in the safe, 
the portable arms, the breech plugs of the guns, and the signal 
codes. After which I went with my staff to the Convent of 
Santo Domingo de Cavite to be cured of a wound received in the 
left leg, and to telegraph a brief report of the action.” ” 


* According to the Spanish account the Ulloa was sunk in the first 
engagement. See Reports, 73, 75, 92. 
* Reports, 92. 
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When. a party of men from the Petrel, under orders to burn 
the Spanish fleet, arrived in the inner harbor, it found the /sla — 
de Cuba, Isla de Luzon and Don Juan de Austria aground and 
full of water. It set fire to these ships and to the Marques del 
Duero and General Lezo. A second party burned the Velasco. 
A third party brought off the two tugboats Rapido and Hercules 
and three launches.” The hydrographic survey vessel Argos 
was also burned. The coast survey ship Manila, on the request 
of some Spanish officers, was spared. At 5.20 p.m. the Petrel 
got under way to join the flagship. By the evening of May 1, 
the squadron, having literally complied with its orders to capture 
the Spanish vessels or destroy them, had completed its work and 
lay at anchor off Manila. 

The total loss on board the Spanish fleet was one hundred and 
sixty-one men killed and two hundred and ten wounded. Among 
the killed were eleven officers. Admiral Montojo was wounded in 
the leg. Six men were killed and four wounded in the shore 
batteries. The total loss of the fleet, three hundred and seventy- 
one men, was one-fourth the number engaged, almost if not quite 
the heaviest loss ever inflicted in a squadron action. Not a man 
was killed on board the American ships, and only nine wounded, 
and those but slightly. 

The Spanish lost twelve vessels sunk and burned, and two 
captured; and they had three shore batteries silenced. The 
Americans lost not a vessel. So bad was the marksmanship of the 
enemy that Dewey’s fleet was in practically as good fighting trim 
at the end of the battle as at the beginning. The Concord had 
not been hit, and the Raleigh and Petrel but once each. The 
Boston was hit four times, and the Olympia a half dozen or more 
times. The Baltimore received most injury, being struck by five 
shots. A ventilator, a gun, a bunker, and the exhaust pipe of 
her starboard blower were damaged. One shot, the first that 
struck the vessel, exploded some ammunition, slightly injuring 
two officers and six men—almost the only casualties on board the 
fleet. 

The unequal damage inflicted by the two squadrons is in large 
part ascribable to the poor marksmanship of the enemy and to 
the superiority of the American fleet, which had the advantage 
over its antagonist in tonnage, number of men, and number and 


* Reports; 81,» - 
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size of guns. In the first engagement, which practically decided 
the battle, six American and seven Spanish ships participated. 
The total tonnage of the American ships was 19,000 tons, and 
of the Spanish 11,500 tons. The total number of men on the 
American ships was 1611, and on the Spanish 1497. Dewey’s 
guns, counting only the larger ones, were 53 in number, Montojo’s 
37." Dewey’s largest were ten 8-inch guns, and Montojo’s seven 
6.2-inch guns. The superiority of the Americans, however, was 
somewhat reduced by the Spanish shore batteries, mounting six 
or more guns. Only one of these appears to have played much 
part in the first engagement." If we count the Spanish forces 
on shore, Montojo’s men exceeded Dewey’s. 

On the morning of May 2 the fleet returned to Cavite where 
it now established its headquarters. A landing party was sent 
ashore to destroy the batteries at Sangley Point and Cafiacao; 
and the cable to Hong Kong was cut, since the governor-general 
refused Dewey the use of it. On the 3d the Spanish forces 
evacuated the Cavite arsenal and the Americans took possession. 
On the same day the Raleigh and Boston received the surrender 
of the fortifications at the entrance of Manila Bay and destroyed 
their guns. As it was impracticable for Dewey to guard and 
subsist prisoners, he parolled them and permitted them to make 
their way to Manila. He also sent the wounded Spaniards to 
Manila, with their surgeons and nurses, under a flag of truce. 
A guard of marines was stationed at Cavite to protect the public 
property. On the afternoon of the 5th the McCulloch was sent 
to Hong Kong to cable home an account of the work of the fleet, 
which duty was performed by Lieutenant Brumby on the 7th, 
almost a week after the battle.” 

The news of the glorious victory aroused much enthusiasm in 
the United States, and Dewey at once became ‘the hero of the 
nation. President McKinley made him a rear-admiral and, in 
the name of the American people thanked him, his officers, and 
his men for their great achievement. On May 10, by joint 
resolution, Congress tendered its thanks to him and his squadron ; 





* Neeser, R. W. Statistical and Chronological History of the United 
States Navy, i, 250-251. The numbers of men engaged are from Mr, 
Neeser’s book. See also Reports, 72, 109. 

* Reports, 91. 

*\Massachusetts Military Historical Society Papers, xii, 383-387; Re- 
ports, 71-72; U. S. Revenue Cutter Service in the Wat with Spain, 15. 
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and on June 3 it voted to him a sword of honor, and to his officers 
and men bronze medals. On March 2, 1899, it revived the grade 
of admiral, previously filled by only Farragut and Porter, and on 
the same day Dewey was promoted to the new rank. All his chief 
officers were advanced from two to ten numbers in their respective 
grades for eminent and conspicuous conduct in battle. 

Having destroyed the Spanish fleet and made himself master 
of Manila Bay, Dewey turned his attention to Manila, which 
was well defended by more than thirty guns, thirteen of them 
larger than the largest guns of the American fleet,” and by some 
ten thousand Spanish troops. He felt able to capture the city as 
soon as his ammunition was replenished; but, since he had not 
sufficient means to hold it, he decided to await the arrival of rein- 
forcements from home. On May 13 he wrote as follows to the 
Secretary of the Navy: “I can take Manila at any moment. To 
retain possession and thus control Philippine Islands would 
require, in my best judgment, well-equipped force of 5000 men.” * 

Soon after the battle of Manila Bay the commodore and the 
governor-general agreed that neither should open fire upon the 
other, and henceforth the American ships were free to move 
about off Manila without risk of being fired on by the fortifications 
of the capital. To prevent the enemy from receiving supplies, 
Dewey established a strict blockade off Manila, the maintenance 
of which was his principal duty during the three months that he 
patiently waited for reinforcements. The squadron established 
itself at Cavite, where it fitted out a repair shop and naval depot. 
It was kept in touch with the government at Washington by 
means of the McCulloch and Nanshan, which were used as dis- 
patch boats to ply between Cavite and Hong Kong. The prize 
transport Manila was commissioned and added to the fleet. On 
May 12 the gunboat Callao was taken while attempting to run 
the blockade, and she also was commissioned. On June 29 the 
McCulloch captured the Spanish gunboat Leyte, which was re- 
turning to Manila with a load of refugees. 

For some weeks after the battle of Manila Bay, Dewey’s 
position in the Philippines was by no means secure, and he was 
greatly embarrassed by several trying circumstances. About the 
middle of June a Spanish fleet of twelve vessels under Admiral 


” Proceedings of the U: S. Naval Institute, xxvi, 279. 
™ Reports,-92-38. 
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fficers Camara, considerably stronger than Dewey’s fleet, sailed from 
grade Spain for the Philippines by way of the Suez Canal. On the 
nd on arrival of Camara in the islands, the naval superiority would 
| chief pass to the Spanish, unless in the meantime the Americans should 
ective be reinforced. Dewey planned, in case the Spanish fleet arrived 
before his reinforcements, to leave Manila Bay and sail east- 
haster ward to meet them and then return and fight the enemy. The 
which destruction of Cervera’s fleet at Santiago caused the recall of 
them that of Camara after it had passed through the Suez Canal, and 
hee: thereby removed one of Dewey’s annoyances. 
ity as Another source of trouble was the Filipino insurgents. The 
d not insurrection against Spanish rule in the islands that began in 
rein- 1896 was greatly encouraged by Dewey’s victory. On May 19, 
o the 1898. Emilio Aguinaldo, an exiled leader of the insurgents, 
To ‘returned to Cavite on board the McCulloch and at once put new 
vould life into the insurrection by organizing an army and government. 
n.”® He received encouragement from Dewey who furnished him with 
| the arms, but who refused to codperate with him or to bind the 
) the American government to support him. It was not long before ; 
nove Aguinaldo and his followers began to embarrass the Americans. 
tions With accurate prevision of the future, Dewey wrote as follows 
ylies, on July 26: “ Merritt’s most difficult problem will be how to 
ance deal with insurgents under Aguinaldo, who has become aggressive 
it he and even threatening toward our army.” * 
shed Soon after the battle of Manila Bay Japan and the leading 
“pot. European nations sent one or more ships to the bay to protect 
| by their interests in the Philippines. 
dis- The receipt at Washington of the news of Dewey’s victory 
rize of May 1 found the government unprepared to meet the emergency 
On that had arisen in the Philippines. With much energy and dis- 
run patch, however, it immediately made arrangements to send out 
the a land force and several naval vessels. Two months elapsed 
re- before the first reinforcements arrived at Cavite. In expectation 
of their arrival Dewey sent the Baltimore to Cape Engafio to 
ey’s convoy them to port. On June 30 the little fleet consisting of the 
was cruiser Charleston, Captain Henry Glass, and three army trans- 
the ports, reached their destination. On her way out the Charleston 
iral stopped long enough at the Ladrone Islands.to seize the coaling 





station of Guam. She was loaded with ammunition for the 






* Reports, 118. 
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squadron. On July 17 the second expeditionary force, and on the 
30th the third, arrived at Cavite. The commander of the Ameri- 
can army, Major-general Wesley Merritt, reached Cavite on the 
25th. On August 4 the squadron was further strengthened by 
the arrival of the ironclad monitor Monterey and the collier 
Brutus. The military forces in the Philippines were then regarded 
as quite sufficient to hold Manila. Dewey’s long period of anxious 
waiting was about to come to an end. 

Hemmed in by the fleet and by Merritt’s army and the army of 
the insurgents, the Spaniards were in a critical position. Their 
food had been reduced chiefly to rice and horse flesh, the supply 
of which however was abundant. Aguinaldo had cut off part 
of their supply of water, and much sickness prevailed in the city. 
Their - troops, regular and irregular, numbered about thirteen 
thousand. The American land forces numbered about ten 
thousand, and the insurgents about fifteen thousand. The arrival 
of the Monterey shifted the advantage in calibre of guns to 
Dewey, as she carried two 12-inch and two 10-inch guns, while 
the largest Spanish cannon were four 9.5-inch breech-loading 
rifles. 

The Spanish were still anxious to prevent the bombardment 
of their city, and the Americans wished if possible to capture it 
without a useless destruction of life and property. With this in 
view informal negotiations were conducted by Dewey with the 
governor-general, by means of the Belgian consul, in the latter 
part of July.” On August 7 Dewey and Merritt sent a joint 
note to the governor-general notifying him that operations 
against Manila might begin within forty-eight hours, and asking 
him to remove his non-combatants. He replied that he had no 
places of refuge for them. On the 9th the American commanders 
demanded the peaceful surrender of the city and of the armed 
forces therein, urging the governor-general to prevent a useless 
sacrifice of life. ‘“ Every consideration of humanity,” they said, 
“makes it imperative that you should not subject your city to 
the horrors of a bombardment.” ™ The governor-general asked 
that time be given him to consult his home government, but his 
request was peremptorily refused. He now let it be known that 
the honor of Spain and the Spanish army would be satisfied with 


*™ McClure’s Magazine (New York), vii, 171-183. 
* Annual Reports of the War Department for 1898, i, 47. 
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a simulated battle and that he would make only a nominal 
resistance.” The American commanders, however, took no 
chances, and prepared their forces for a stubborn fight should it 
be offered them. 

A combined attack of the army and navy was planned for the 
oth, and the navy was disappointed that it did not then occur. 
The army however needed more time for preparation, and the 13th 
was finally fixed upon. About nine o’clock in the morning of that 
day the army and navy began to move toward Manila, the navy 
steaming over from Cavite. The army advanced to the southern 
suburbs of the city, marching in two divisions, one commanded 
by General Greene and the other by General MacArthur. The 
several ships of the navy were assigned various duties. The 
Zafiro served as the flagship of General Merritt. The Callao and 
Barcelo (a captured tug) stood close in shore -to support the 
troops under Greene. The Monterey, Boston, Charleston, Balti- 
more and McCulloch took positions covering the defenses of the 
city to the northward of Malate, situated on the coast in the 
southern suburbs. The Olympia, with Dewey on board, Raleigh 
and Petrel covered the defenses at Malate, distant therefrom 
about three thousand yards. 

At about 10 a. m. the three last named vessels and Greene’s 
troops opened fire upon Malate. The fort at that point fired but 
a single shell, and the forts to the northward did not fire at all. 
Neither did Dewey’s ships to the northward fire. The troops, 
however, encountered some resistance. At about 10.30 a. m. the 
Olympia, Raleigh and Petrel ceased firing, and Greene’s men 
took possession of the fort at Malate. Both divisions of the army 
now advanced on Manila, and about eleven o'clock a white flag 
was displayed at the southwest bastion of the city wall, a signal 
that the Spanish had surrendered. 

Soon Lieutenant T. M. Brumby representing Dewey, and 
Lieutenant-Colonel C. A. Whittier representing Merritt went 
ashore, Brumby. taking with him the Olympia’s largest flag, which 
he intended should displace the Spanish colors. These two 
officers were soon followed by Merritt who proceeded to the palace 
of the governor-general to confer with him. At 3 p. m. Dewey’s 
ships anchored off Manila, and an hour later:the Second Oregon 


*The Century Magazine, Ivii, 936; Barrett, John, Admiral George 
Dewey, 144; Proceedings of the U. S. Naval Institute, xxv, 304. 
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Regiment was landed to serve as a provost guard. About five 
o'clock the American and Spanish generals signed preliminary 
terms of capitulation, and shortly thereafter the Spanish colors 
on the sea front were hauled down, and the flag of the victors 
was hoisted by Lieutenant Brumby, and was saluted with twenty- 
one guns from each ship of the squadron. Before the close of 
the day a considerable army of American soldiers were within 
the city, and a party of army generals had dined in the palace 
vacated by the governor-general and had smoked their cigars in 
the lofty rooms of viceroyalty, hung with splendid old portraits 
of Spain’s rulers in the Philippines.” 

The navy suffered no losses of any kind. The army had five 
men killed and forty-three wounded. The loss of the Spanish 
must have been much greater. The Americans captured some 
thirteen thousand prisoners, twenty-two thousand small arms, 
ten million rounds of ammunition, about seventy pieces of modern 
artillery, several hundred ancient bronze pieces, an elaborate forti- 
fication of the Vauban type with nearly three miles of parapet, 
an outer line of field defenses nearly seven miles in length, a 
city of about three hundred thousand inhabitants, and nine hun- 
dred thousand dollars of public money.” 

On the day after the surrender a commission composed of 
American and Spanish officers, Captain B. P. Lamberton repre- 
senting the navy, settled the final terms of capitulation, and 
General Merritt issued a proclamation establishing a military 
government over Manila. Dewey at once raised the blockade 
and opened the city to commerce. He appointed Captain Henry 
Glass captain of the port, who soon cleared away the obstructions 
in the Pasig River placed there by the Spanish, and reestablished 
the lights and aids to navigation. On August 16 Merritt received 
a cablegram containing the text of President McKinley’s proc- 
lamation directing a cessation of hostilities, which he at once 
published. 

On August 21 President McKinley cabled congratulations to 
Dewey, as follows: “Receive for yourself and the officers, 
sailors, and marines of your command my thanks and congratu- 


™* Reports, 119; Stickney, J. L. Life and Glorious Deeds of Admiral 
Dewey, 114; Annual Reports of the War Department for 1808, i, 43; 
Army. and Navy Journal, xxxv, 1053; Scribner's Magazine, xxiv, 687. 
* The Century Magazine, lvii, 931. 
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lations and those of the nation for the gallant conduct all have 
again so conspicuously displayed.” ” The Spanish-American War 
in the Philippines was at an end. 


IV. 
Curer Events SINCE THE SPANISH-AMERICAN WAR, 1898-1910, 

By the treaty of peace which brought to an end the Spanish- 
American War the United States acquired the Philippine Islands. 
This acquisition had a far-reaching effect on the navy in the East 
Indies and the Far East. The navy was now provided with a 
permanent base for operations in Asiatic waters, and was rendered 
in a measure independent of the naval facilities at Hong Kong, 
Shanghai, and Yokohama. The duties of the Asiatic squadron 
were greatly increased, and as a result its size was much aug- 
mented. To the old center of its activities, China-Japan, was 
added a new center, the Philippine Islands. 

To meet the changed conditions on the Asiatic station, the 
squadron, in 1900, was divided into two divisions: the northern 
squadron, for service in the northern waters of the station; and 
the southern squadron, for service in the Philippines. In the 
following year each division was given a squadron commander. 
In 1907, in accordance with the Navy Department’s policy of 
concentrating its fleets, the Asiatic and Pacific squadrons were 
consolidated into the United States Pacific Fleet, with head- 
quarters at San Francisco. The new fleet consisted of three 
squadrons and two torpedo flotillas. Two squadrons and one 
flotilla were stationed in Asiatic waters. 

The commanders-in-chief of the Asiatic squadron, their prin- 
cipal flagships, and their periods of service, from 1898 until 1907, 
were as follows: 

Admiral George Dewey, Olympia, 1898-1899. 

Captain A. S. Barker, Oregon, 1899. 

Rear Admiral J. C. Watson, Baltimore and Brooklyn, 1899-1900. 

Rear Admiral G. C. Remey, Baltimore, 1900-1902. 

Rear Admiral Frederick Rodgers, New York, 1902. 

Rear Admiral Robley D. Evans, Kentucky, 1902-1904. 

Rear Admiral P. H. Cooper, Wisconsin, 1904. 


* Quoted in J. L. Stickney’s Life and Glorious Deeds of Admiral Dewey, 
p. 116. 
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Rear Admiral Yates Stirling, Wisconsin, 1904-1905. 

Rear Admiral William Folger, Baltimore, 1905. 

Rear Admiral C. J. Train, Ohio, 1905-1906. 

Rear Admiral W. A. Brownson, West Virginia, 1906-1907. 


After the Spanish-American War Cavite became the principal 
naval station of the squadron in the Philippines. Here were 
situated repair shops, storehouses, officers’ quarters, barracks, and 
a temporary naval hospital. The station, however, was deficient 
in many particulars, most especially in docking facilities and 
requisites for repairing the larger vessels. In 1905, however, 
it was employing more than three thousand men. In that year 
a permanent naval hospital was constructed at Cafiacao, about a 
mile from Cavite. In 1899 headquarters for the marines in the 
Philippines were established at Cavite, and during that and the 
two following years small detachments of marines were detailed as 
guards and garrisons at no less than nineteen places in the 
archipelago.” Coaling stations were maintained at Cavite, Isabela 
de Basilan, Cebu, and Polloc. 

Before 1898 the Spanish had begun the construction of a naval 
station at Olongapo in Subic Bay, a situation regarded by them 
as superior to Cavite in Manila Bay. Soon after the ratification 
of the treaty of peace, the establishment of a naval base in the 
Philippines, adapted to the defense of the islands, came up for 
consideration. Admiral Dewey and several naval boards reported 
that Olongapo was the proper place for a great naval station. 
The army recommended Cavite. For several years this difference 
of opinion caused a deadlock, and Congress failed to make a 
selection. In 1905, however, that body appropriated upwards of 
a million dollars toward the improvement of Olongapo, and in 
the following year the Dewey drydock was established there. 
In the meantime the success of the Japanese in their war with 
Russia, and their naval supremacy in Asiatic waters, somewhat 
modified the strategic problems involved in the defense of the 
Philippines. In 1909 a joint army and navy board recommended 
the maintenance of a small docking and repair station at Olongapo 
and the establishment of the main base for the Pacific at Pearl 
Harbor, Hawaii. This recommendation has been approved by 
the Secretary of the Navy. 


* Collum, R. S. History of the U. S. Marine Corps, 382. 
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The effect of the Spanish-American War and the events 
immediately succeeding it on the size of the Asiatic squadron may 
be seen from the following figures giving the number of vessels 
in the squadron on January 1, for the six years 1898-1903: 
1898, 6; 1899, 30; 1900, 35; 1901, 52; 1902, 48; 1903, 28. The 
large increases made in 1899-1901 were caused by the Philippine 
insurrection and the relief expeditions to Peking. For the four 
years following the insurrection, which came to an end in 1902, 
the average number of vessels in the squadron was twenty-six. 
Many of the vessels added to the fleet during the insurrection were 
small gunboats adapted for blockade duties. 

It is probably too early to write a full account of the Philippine 
insurrection and the relief of the foreign legations at Peking. 
Many of the requisite documents still lie buried in the official 
archives, and are more or less inaccessible to students. The Navy 
Department has been somewhat negligent in publishing the reports 
of its officers, and some of its officers have been negligent in 
reporting their operations. It is possible, however, to describe 
the work of the navy in China and the Philippines in a more or 
less general and cursory way. This much only will be here 
attempted. 

The Philippine insurrection began on February 4, 1899, with 
an attack by the insurgents on the American line outside of 
Manila.” Thence it spread over Luzon, and thence to the islands 
to the southward thereof. The leading part in the war was of 
course played by the army, and the minor part by the navy. The 
work of the latter service consisted chiefly in maintaining a 
blockade of the ports and coasts of the archipelago, in shelling 
the fortifications of the enemy, in taking possession of captured 
towns, in sending ashore landing parties to aid the army, in con- 
ducting exploring expeditions around the coasts and through the 
islands, in convoying army transports, and in disembarking troops. 

In 1899 the navy’s most important operations were conducted 
near Manila, on the west and north coast of Luzon, and in the 
islands of Panay, Cebu. and Mindanao, In the engagements 
near Manila in February and March, 1899, Dewey’s vessels in 
the bay frequently shelled the insurgents on shore, and codperated 


"For the Philippine insurrection, see R. W. Neeser’s Statistical and 
Chronological History of the United States Navy, vol. ii, pp. 268-281, 468- 
471; and the references there given. 
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with the army with excellent results. A small detachment of 
marines, under Ensign Cleland Davis, advanced with the troops 
under General MacArthur and fought with great gallantry. On 
March 4 a party that was sent ashore at Malabon to take some 
photographs showing the effect of gun-fire, had a lively skirmish 
with the enemy. About the middle of June nine ships codperated 
with the army in a movement near Cavite, during which a party 
of ninety men from the Helena and Monadnock landed and 
rendered valuable assistance. On October 3 a detachment of 
sailors and marines participated in the general advance of the 
army toward Imus. Five days later a force of three hundred 
fifty-six marines, under the command of Lieutenant-Colonel 
George F. Elliott, attacked the insurgents near Novaleta, and 
captured the town. The insurgents had eleven men wounded. 
This was the last important operation of the navy near Manila 
in 1899. 

To the northward the principal naval operations were in Subic 
Bay and Lingayen Gulf and at Vigan. On September 14 the 
Charleston, Captain G. W. Pigman, bombarded a fort in Subic 
Bay and landed a detachment, which took possession of it and 
destroyed its guns. Later in the same month the Monterey, 
Charleston, Concord, and Zafiro were operating in the same 
waters, and under the cover of their guns, a detachment, com- 
manded by Lieutenant J. D. McDonald, went ashore and destroyed 
one of the enemy’s cannon. In December the Oregon and Balti- 
more took possession of the navy-yard at Olongapo, and a 
marine force was stationed in the town as a garrison. 

The campaign in Lingayen Gulf began in March, when the 
Baltimore shelled some of the enemy’s works. In September the 
Paragua engaged the enemy from the gulf and silenced his fire, 
and in November five gunboats and a transport covered the 
landing of General-Wheaton’s army at San Fabian. 

The capture of Vigan, on the northwest coast of Luzon, was one 
of the important operations of the year. On November 26, after 
the Oregon, Callao, and Samar had driven the insurgents from 
their trenches about three miles from Vigan, a detachment con- 
sisting of one hundred ninety-two sailors and marines, under the 
command of Lieutenant-Commander Alexander McCracken, was 
landed. Its movements on reaching the beach are thus described 
by its commander. 
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“The column was formed, with the marines as an advance 
guard, they having been landed first and deployed, and started 
towards Vigan. There was no opposition, and nearly all the 
houses displayed white flags. As we neared Cavayan, where an 
American flag had been hoisted on the church tower, a delegation, 
carrying the American flag and white flags, came towards us, 
beating drums to attract our attention; it proved to be the chief 
officials of the town, who expressed their gratification at our 
arrival, and a desire to have us take possession of the country. 
Intrenchments were discovered as we approached Vigan, but 
they were deserted. 

“ When we arrived on the outskirts of Vigan we were met by 
a kilas that contained Mr. A. Sonnichsen and civil officials from 
Vigan. They came out to tell us that the President of the Pro- 
vince with all the officials were at the Bishop’s palace to welcome 
us to Vigan. Soon after, a brass band of native musicians met 
us, and was placed at the head of the column. The streets were 
lined with people who carried white flags and cheered loudly 
for the Americans. 

“Upon our arrival at the Plaza we found the Presidente Pro- 
vincial, Mr. Mariano Acosta, and the other officials, drawn up in 
line in front of the Bishop’s palace to welcome us. The Presidente 
presented a letter of welcome in English, which, with a list of 
the officials, was forwarded to you immediately. The American 
flag was hoisted over the Bishop’s palace, the battalion presenting 
arms, at 12 o'clock noon by the tower clock in the Plaza. We 
were also met by many Spanish prisoners, who met us with every 
sign of joy. The battalion was quartered in the barracks lately 
deserted by the insurgent troops, but was later on in the after- 
noon transferred to more suitable quarters in the Bishop’s palace. 

The Presidente was directed to administer his office as 
before our arrival, except that grave cases were to be referred to 
the Commanding Officer.” ” 

On the following day McCracken made a reconnaissance to the 
eastward of Vigan, and discovered an insurgent outpost with 
which he exchanged several shots. He also cut the telegraph 
wires leading into the interior, and he sent the captured Spanish 
prisoners to the Oregon. On the arrival of a company of U.S. 
infantry, on the 28th, he turned the town over to the commander 
of the troops, and withdrew his forces. 
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In the latter part of the year several vessels patrolled the north 
and northwest coast of Luzon. On September 14 the Monterey 
and Concord captured two schooners at Aparri. In December the 
Wheeling and Panay were cooperating with the army on the 
northwest coast. 

To the southward of Luzon the most important naval opera- 
tions in 1899 were at Panay, whose capital Iloilo was the second 
port in the archipelago. In the capture of this port the naval 
vessels Boston, Captain.G. F. F. Wilde, and Petrel, Commander 
C. C. Cornwell, codperated with a division of the army under 
General Miller. On February 10, Miller addressed an ultimatum 
to the insurgents at Iloilo demanding their withdrawal before 
sunset of the following day and forbidding them to erect addi- 
tional defenses under penalty of bombardment. On the morning 
of the 11th they began to improve their defenses ; and the Boston 
and Petrel opened fire on them, and forced them to abandon their 
guns end retreat. A landing party, drawn from both vessels and 
comm.nded by Lieutenant A. P. Niblack, of the navy, now went 
ashore, took possession of the enemy’s intrenchments, and occupied 
the town. In these operations the Americans lost one man 
wounded ; the loss of the Filipinos was probably slight. The 
enemy attempted to fire the town before abandoning it, but by 
the prompt action of Niblack this was prevented. The American, 
British and German consulates and the Filipino and Chinese 
quarters, however, were burned. After holding the city for an 
hour, Niblack turned it over to General Miller.” 

On February 20 Commander Cornwell, having received orders 
from Wildes to take possession of Cebu, the capital of the island of 
the same name, sailed from Iloilo, with the Petrel, for that town. 
Reaching his destination on the following day, he sent word to 
the local authorities that he would be glad to consult with them 
respecting the occupation of Cebu. A few hours later a committee 
came on board the Petrel, and Cornwell read to it the proclama- 
tion of President McKinley setting forth the beneficent objects 
of the American government in behalf of the Philippines, and 
urged it to consider the uselessness of offering resistance and 
the saving of life and property that would be effected by a peaceful 
surrender. On the 22d the authorities sent a representative to the 
Petrel to say that they would make no resistance, but that they 


*U. S. Navy Department, Bureau of Navigation, Files 166819. 
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wished to register a protest against the action of the Americans. 
A landing party, under the command of Lieutenant J. H. Bull, 
now went ashore and hoisted the American flag, which was 
saluted by the Petrel with twenty-one guns. On the return of 
the party, Cornwell, accompanied by Bull and two orderlies, landed 
and met Sefior Flores, the governor and commander-in-chief of 
the island, at the governor’s house. He now assumed charge 
of the government ; and he informed the governor that he would 
be glad to have his assistance, that he would retain in office such 
officials as desired to remain, and that he would guarantee as far 
as possible individual liberty to the citizens and the protection of 
their property. He appointed a collector of customs and a captain 
of the port, and caused the American flag to be hoisted on the 
government house, where he established his headquarters. He 
retained possession of the town until relieved of his duties by an 
officer of the army.” 

In addition to the occupation of Iloilo and Cebit, several other 
naval operations took place in 1899 in this part of the archipelago. 
In October the Concord bombarded the town of Tigbanan, in 
Iloilo Straits, and prevented the enemy from crossing between 
Panay and Negros. Assisted by several other vessels, she also 
bombarded the town of Bonati and compelled the enemy to aban- 
don it. In November the Concord shelled a town on Carabao 
Island. In December the Concord, Paragua and El Cano cap- 
tured the town of Romblon, situated on an island of the same 
name north of Panay. 

Several vessels in 1899 operated to the southward of Panay 
and Cebt. In March the Boston reconnoitered Zamboanga and 
the Sulu Islands, and a few weeks later the Concord and Petrel 
convoyed some Spanish gunboats from Zamboanga to Manila. 
From June to December the Castine cruised in the Sulu Islands 
with a view to the prevention of uprisings among the natives and 
to cooperation with the army. On November 16 the Castine and 
Manila, aided by some friendly natives and Moros, captured the 
town of Zamboanga, and two days later Commander S. W. Very, 
of the Castine, received the surrender of the province of Zam- 
boanga. 

The record of prizes taken by our vessels in the insurrection 
is very incomplete. Among the captures in 1899 were the two 
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Filipino steamers Taaleno and Mundaca. The Americans that 
year lost the gunboat Urdaneta, Naval Cadet W. C. Wood, which 
was destroyed by the insurgents at Orani, Luzon. The Charles- 
ton was wrecked on a coral reef off Kamiguin Island, all her 
officers and men being saved. In April the insurgents captured 
at Baler, Luzon, Lieutenant J. C. Gilmore and fourteen men. 

The operations of the navy in the Philippines during 1900 were 
of the same general character as those of the previous year. The 
duties of the smaller vessels in preventing illicit trade, however, 
seem to have been even more exacting than formerly. The 
principal fields of naval activity had now shifted to the neighbor- 
hood of Olongapo, to Southern Luzon, and to the islands of 
Samar and Leyte. Only the more important operations of the 
navy for this year will be here mentioned. 

In January Commander H. Knox, in the Princeton, took pos- 
session of the Bantan group of islands, and in April Commander 
E. H. Gheen, in the Marietta captured Baler, Luzon. In Febru- 
ary, March, and April parties of marines made several expeditions 
and captured or destroyed several towns near Olongapo. In 
a skirmish with the enemy on February 16, the marines had two 
men killed. In the same month a party under Lieutenant J. H. 
Gibbons rescued and recaptured in Southern Luzon ten Ameri- 
cans, four hundred and sixty Spanish officers and soldiers, and 
several priests, merchants and Filipinos. In May the Pampanga 
landed a force of men and captured a town in the island of Leyte. 
In the summer the most important movements of the navy were in 
Samar, Panay, and Mindanao, where the enemy’s entrenchments 
were frequently shelled. During 1900 more than sixty-five small 
vessels, chiefly bancas and proas, were taken by the American 
ships. 

From January, 1go1, until April 1, 1902, when the insurrection 
in the Philippines came to an end, more than twenty-five engage- 
ments or hostile movements took place in which the navy partici- 
pated. The principal fields of its activity were southern Luzon and 
Samar. In January, 1901, one of the boats of the Don Juan de 
Austria captured twelve prisoners near Donsol, southern Luzon. 
In March the Vicksburg coéperated with the army in the capture 
of General Aguinaldo. From November, 1go1, to March, 1902, 
parties of marines had frequent engagements in Samar, which 
resulted in considerable loss to the enemy. 
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Among the vessels that made detailed reports of naval opera- 
tions, is the Don Juan de Austria, Commander T. C. MeLean. 
In January, 1901, she was cruising off southern Luzon and the 
adjacent islands. A brief extract from the report of her’ com- 
mander will serve to give some notion of the work performed by 
the vessels on the blockade during the insurrection: 


Jan. 21. Proceeded from Boco Engafio, Burias Island to Donsol, ‘Luzon, 
with 47 bags of rice seized by the Arayat. Turned the rice over to army 
for storage at Donsol. 

Jan. 22. Left Donsol in early morning: patrolled the east coast of 
Burias, stopped at Claveria and anchored at San Pascual, Port Busin. 

Jan. 23-24. Examining town, and vicinity of San Pascual and ad- 
jacent waters and obtaining various information. A list of boats and 
owners belonging to San Pascual is enclosed herewith. 

Jan. 25. Left Port Busin. Patrolled coast of Burias, overhauling native 
boats. Off Claveria overhauled the Parao Gonsalito, returning to San 
Pascual with license just obtained at Donsol. Interrogation of master of 
Parao resulted in his confirming, unintentionally, my suspicions in 
regard to the real conditions at Claveria and San Pascual. Ostensibly, 
because of his having two bags of rice on board and because of his im- 
probable statements in regard to having paid money in addition to fines, 
at Donsol, the master of the Parao was held on board this ship for 
further examination, which proved to be of great service. The Parao 
and crew were allowed to proceed to San Pascual. 

In the evening brought the ship to anchor off Donsol. In the night 
sent the steam launch in charge of Cadet Allen Buchanan, U. S. N., with 
armed boat’s crew in an expedition to Pillar with an army officer, seven 
soldiers, and three native guides, The object of this expedition was the 
capture of an insurgent captain. The expedition was very well managed 
by the army officer, Lieut. Cole, U. S. V., and failed only because the 
insurgent captain had gone to Cariguran that day. . . 

Jan. 28. About three o’clock in the morning sent the troops, the scouts, 
and an armed party of sailors ashore in the steam launch,. two cutters 
and a whale boat. Steam launch and Ist cutter mounting Colt automatic 
guns, boats’ crews armed with rifles. Ensign John Halligan, U. S. N.,.in 
charge of boats and landing party of sailors. Asst. Surgeon J. A. Murphy, 
U. S. N., was the medical officer of the landing party, troops and sailors. 
The object of this expedition was to capture General Ramon F. Santos 
who was in charge of the district, and receiving supplies of rice, money, 
etc, brought off by boats to Maringondon. Santos escaped, but his 
adjutant was captured. The adjutant had a paper signed by Santos, giving 
him a short leave of absence. In the skirmish actions an insurgent officer, 
mounted, was killed, also several others, and some were wounded. No 
casualties on our side.™ : 


The anti-foreign movement in China that culminated in the 
boxer uprising of 1900 caused serious disturbances as early’ as 


“U.S. Navy Department, Bureau of Navigation, Files 262508. 








114 THe AMERICAN NAvy IN THE 


1898." In the fall of that year several foreign governments 
responded to the call of their ministers at Peking for protection. 
The government at Washington sent Lieutenant Dutton and 
eighteen marines to Peking to act as a guard to the American 
legation there. After the excitement quieted down, the marines 
were withdrawn. 

Early in 1900 the demonstrations against foreigners were 
renewed, and the Navy Department found it expedient to augment 
its force in Chinese waters. In May the foreign ministers again 
appealed for protection and several occidental governments at 
once responded. A company of American marines, fifty-six in 
number, under the command of Captain B. H. McCalla, of the 
navy, was dispatched from Taku to Peking. This company was 
the first of the foreign detachments to enter the city. Its com- 
mander, McCalla, shortly returned to Tientsin, leaving the men 
under the command of Captain J. T. Myers. 

Early in June the situation at Peking became still more critical, 
communication with Tientsin was cut off, and the legations were 
threatened with attack. The various foreign governments main- 
taining diplomatic representatives in China prepared to send for- 
ward a relief expedition. Soon McCalla had a detachment of 
marines numbering one hundred twelve men ready to join the 
allied forces. On June 10 an international army composed of 
British, Americans, Japanese, Italians, and Austrians left Tientsin 
for the capital, and it was shortly joined by detachments of 
Germans, French, and Russians. The entire force numbered two 
thousand and sixty-six officers and men, and was commanded 
by a British vice-admiral, Sir Edward Seymour. The expedition 
met with considerable opposition, and at the end of ten days it 
was still forty miles from the capital, having reached Lang-fang. 
Here, finding the railway useless, possessing insufficient means 
for an extensive campaign, encumbered by more than two hundred 
wounded men, and entirely cut off from communication both in 
the front and rear, it decided to fall back to Tientsin. It retreated 
as far as the imperial arsenal, situated a few miles from that 
city, which it captured, and there halted and awaited reinforce- 


“For the operations of the navy in the Boxer uprising, see R. W. 
Neeser’s Statistical and Chronological History of the United States Navy, 
vol. ii, 276-279, and the references there given; Mrs S. P. Conger’s 
Letters from China, 24-29, 90-159; and R. S. Collum’s History of the 
U. S. Marine Corps, 410-427. 
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ments. In this expedition, the Americans displayed great gal- 
lantry, losing four men killed and twenty-eight wounded, among 
the latter being McCalla, who was wounded three times. 
During the advance and retreat of Seymour’s expedition, the 
situation at Tientsin had become critical. The foreign settlement 


_ was threatened, and the communication between the city and 


Taku was interrupted. It was necessary for the allies to obtain 
possession of Tientsin and its environs before again attempting 
the relief of Peking. On June 22 one hundred thirty American 
marines, under Major L. W. T. Waller and a Russian force 
more than three times as large made an unsuccessful effort to 
relieve the foreigners at Tientsin, and were surrounded and almost 
overpowered. The marines lost four men killed and seven 
wounded. Two days later the allies, two thousand strong fought 
their way to the foreign settlement outside the walled city, and on 
the following day relieved Seymour and McCalla at the imperial 
arsenal. 

The allies next turned their attention to the walled city, which 
was occupied by Chinese troops. On July 9 they assatilted the right 
flank of the enemy, losing forty-five men and inflicting a loss of 
about five hundred. Four days later they made a general attack, 
blew in the south gate of the city, and entered and took possession 
of Tientsin. In the first attack the Americans were represented 
by Waller and his marines, and in the second by three hundred 
forty-eight marines under the command of Colonel R. L. Meade 
and two battalions of infantry under the command of Colonel E. H. 
Liscum. The latter officer and Captain A. R. Davis of the marine 
corps were killed. On the death of Liscum, Meade succeeded to 
the command of the Americans. Both officers and men fought 
with great bravery in these actions. The loss of the marines was 
twelve killed and fifty-seven wounded. 

Communication with the legations had now been cut off for 
several weeks, and the belief had become general that the ministers 
and other foreigners in Peking had been killed. Under these cir- 
cumstances, the allies planned to collect an army of eighty thou- 
and troops before marching upon Peking. The American 
government contemplated sending some eighteen. thousand men 
to China, and it selected General Adna R. Chaffee to command 
them. While the allied forces were being concentrated at Taku 
and Tientsin, information was received from the American min- 
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ister, Mr. E. H. Conger, that the foreign population at Peking 
was still alive and that only quick action would prevent a general 
massacre. On the receipt of this news a relief expedition, con- 
sisting of nineteen thousand American, British, Japanese, Russian, 
and French troops, was organized. It left Tientsin on August 4, 
and ten days later arrived at Peking and relieved the imprisoned 
foreigners. The American marines in this expedition numbered 
about five hundred, and were commanded by Major W. P. 
Biddle. . Their loss was about ten men. 

Relief to the legations came none too soon. From June 19 to 
July 14 they were attacked almost daily, and from the latter date 
until relieved they withstood several severe attacks. The detach- 
ment of American marines under Myers occupied a strategic posi- 
tion of great importance on the city wall, where it established a 
sand-bag fort. Although repeatedly attacked by greatly superior 
numbers, and on two occasions temporarily driven from the wall, 
it was never permanently dislodged, and was still holding this vital 
position when relief came. On July 3 it made a brilliant sortie 
against the enemy and captured several guns and standards. Its 
loss during the siege was seven killed and fourteen. wounded, 
almost forty per cent. Its commander, Myers, was wounded. 

After the suppression of the insurrection in the Philippines and 
of the boxer uprising in China, the navy settled down to the per- 
formance of routine duties. In the Philippines, however, sporadic 
movements of the insurgents at times engaged its attention. In 
1903 it was still patrolling the coast of Mindanao and the Sulu 
Islands and was aiding the army in suppressing illicit trading. 
In March, 1906, a naval detachment in codperation with the 
army captured several of the enemy’s cottas by assault at Mount 
Dajo, Jolo Island. In the fall of 1908 the battleship squadron in 
its cruise around the world visited the Philippines and the Far 
East and was received with most lavish hospitality. 
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A SHORT METHOD OF CALCULATING THE ZENITH 
DISTANCE. 


By H. B. Goopwin. 





It is a leading characteristic of the St. Hilaire method of laying 
off position lines by means of “ calculated altitudes,” which. is 
now coming into very general use, that it readily lends itself to 
the employment of tabular methods, whereby logarithmic calcu- 
lation is either altogether dispensed with or very greatly sim- 
plified, as the case may be. 

Such a method, devised by Lieut. Radler de Aquino, of the 
Brazilian Navy, was described at length in the PRocEEDINGS not 
long since. In the year rg9t0 Admiral Garcia Mansilla, of the 
Argentine Navy, published a volume of tables with the same 
object in view, and more recently Captain Guyou, of the French 
Navy, has brought out a compendious work of the same nature. 

In each case the method followed presents novel and ingenious 
features of its own, but probably the most simple and easily 
intelligible work of the kind is that produced by Mr. F. Ball, a 
naval instructor in the British Navy. In this comprehensive work 
Mr. Ball gives the altitude corresponding to each complete degree 
of latitude and of hour angle between the values of 0° and 60° 
both of latitude and declination, the argument declination pro- 
ceeding also by single degrees. And since in working by the 
St. Hilaire process the computer can take as his point of de- 
parture any position not far removed in latitude and longitude 
from the dead reckoning values, it is easy by a simple process of 
adjustment to obtain a point such that latitude and hour angle 
may each be represented by a complete degree. No interpolation 
is, therefore, required, except for the odd minutes of declination, 
which again is simplified by the use of a table specially designed 
for the purpose. 

It happens, however, that a set of tables planned upon ‘such 
an elaborate design as this is necessarily somewhat bulky, and that 
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the consequent expense of production places it beyond the reach 
of mariners in general, and it has occurred to the writer that there 
might perhaps be room for a volume of tables, which, proceeding 
generally upon the lines followed by Mr. Ball, would be of 
smaller dimensions, and consequently be more generally accessible 
to seamen. 

The general idea upon which the proposed table would be based 
is this: In the triangle of position PXZ, P is the pole, Z the 
zenith and X the place of the body observed. Let us suppose that 
c, the colatitude, and h, the hour angle, are regarded as constant, 
and that z¢ is the zenith distance corresponding to a given value 
of p, the polar distance. Let p be increased by a certain amount 
(Ap), and let z, be the zenith distance corresponding to the new 
value of the polar distance for the constant values ¢ and A. 

Then hed or oe 


de (ap) +4 25 sin (ap)? +4 G5 (sint 1’) (ap)*+ 


Let us suppose alt has been 459 and tabulated for 
given values of p, c, h, and, for the present leaving out of con- 


sideration the third term of the expansion, let - (Ap) be denoted 


by Correction A, and let oF “ sin 1'(Ap)* be indicated by Correc- 


tion B. 
Then 
2,=2+A bay 


We will assume, then, that % 2 sin 1’ have been calculated. 


It will be convenient to give re results in the form of logarithms. 
Thus 


log A=log % . +log(Ap), 
log B=log 32% - sin I'+2 log(Ap), 


the logarithms of 2 and of it * sin 1’ being taken from the pro- 


dp 
posed table, and that of itr he the ordinary table of loga- 
rithms of numbers. 

Taking into account only these two terms of the series it will 
be sufficient: to tabulate for each 8° of declination, so that by 
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including only 0°, 8°, 16°, 24° North and South, we should cover 
the whole range of declination from 28° N. to 28° S., thus effect- 
ing a very great saving in the size of the volume.of tables neces- 


sary at the expense of a very little additional trouble in calculation. 
It will first be necessary to obtain expressions for 7 and ey 


To Finp AN EXPRESSION FOR i 
From the triangle PXZ we have 
cos A sinc sin p=cos z—cos p cos c¢. 


Differentiating, 


cos A sin ¢ cos p= —sin 5% +sin p cos ¢, 


*, sing ° =cos ¢ sin p—sin ¢ cos p cos h, 
: ‘ cos z—cos p cos. ¢ 
=cos ¢ sin p—sinc cos p a Pp “ 
sin p sin ¢ 
__ cos ¢ sin’ p +cos ¢ cos* p — cos p cos 2 
35 sin p 


+ da COS C—COS P COS 2 _ 5 pXZ. 
dp sin p sin 2 








To Finp AN EXPRESSION FOR d*z , 


dp’ 


Since g =cos X, 


d’z__. y dX 
ap sin X dp” 
We have, therefore, to find an expression for ia . 
In the triangle PXZ the formula connecting X, p, h, ¢ is 


cot c sin p=cot X sin h+cos h cos p. 
Differentiating, 
ba 2y aX. 
cot ¢ cos p= —cosec* X ap sin h—cos h sin p, 


y oe —sin* X cosec h(cot.c cos p+ cos h sin p), 


= —sin? X (corset +cot sin p). 
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Substituting this value in the formula above, 


3 =sin* X core cos +cot A sin p) 
and 

d*z 
ap’ 

With regard to the algebraic signs of A and B, Correction A 
is additive for actual polar distance greater than tabular, sub- 
tractive for polar distance less, so long as the angle X lies in the 
first quadrant. 

The rule is reversed when X is greater than go°, and the cosine, 
therefore, becomes negative. This can only occur in the excep- 
tional case when latitude of place is of same_name as the declina- 
tion, and smaller in amount. Correction B will be always additive. 


log for Cor B=log +log(4 sin 1’). 
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The arguments of the table will be three in number, viz., 
declination ; proceeding by differences of 8° from 0° to 24°; the 
latitude, by single degrees from 0° to 60°; the hour angle, by 
differences of single degrees, i. e., of 4 minutes of time. 

The quantities tabulated would also be three in number, viz., 
the zenith distance, corresponding to the tabulated values of 
declination, latitude and hour angle. 

The logarithm for Correction A, which, as has been shown, is 
simply L cos X. 

The logarithm for Correction B, obtained from the expression 
given above. 
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THE ADJUSTMENT OF THE DEAD RECKONING PosITION. 


It is a feature common to tables of this nature that the point 
worked from upon the chart, that is, the point of origin for the 
intercepts, should be such that its latitude is an even degree. The 
longitude of the point also must be such as to give for the hour 
angle an even degree, or 4 minutes of time. 

In the case of the latitude, no difficulty occurs, and it is only 
necessary to select the degree nearest to the D. R. latitude. To 
find the longitude the following artifice is adopted: 

Find the hour angle of the body at Greenwich, #. e., in the case 
of the sun the Greenwich epparent time, and express this hour 
angle in arc. 
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To this apply such an amount of arc, adding if the longitude 
is east, subtracting if it is west, as will make the hour angle 
resulting an exact degree, the amount of arc so applied being as 
near as possible to the D. R. longitude. 

The arc thus applied will be the longitude of the position from 
which to work. 

The following example will serve to illustrate the procedure: 

In D. R, position lat. 28° 47’ N. longitude 27° 3’ W., when 
Greenwich apparent time was 3" 47™ 32°, an altitude of the sun 
was observed. Find the latitude and longitude from which to 
work. The latitude is 29° N. For the longitude, 


, 


Greenwich apparent time (in arc).... 56° 53 
Subtract 26° 53 


Hour angle 


Thus 26° 53’ W., differing from the D. R. longitude by 10’, 
gives the exact value of 2" for the hour angle. 


DESCRIPTION OF TABLES I AND II. 

To illustrate practically the method proposed, two specimen 
tables are appended. For each table the hour angle 2" is adopted. 
Table I gives the values of the zenith distances and of the angle 
PXZ for declinations 0°, 8° and 12° of same name as latitude, 
and for each degree of latitude from 0° to 30°. It has not been 
thought necessary to proceed to higher latitudes than 30° because 
the higher the latitude the more exact are the results furnished by 
the method. The latitudes 0° to 30°, therefore, supply a sufficient 
test. 

In Table II are given the logarithms for the calculation of 
corrections A, B and C for the three values of the declination, 
except that in the case of declination 8° the logarithm for C is 
omitted, since this value of the declination would only be included 
in the tables under the system where Correction C is left out of 
account, the computation being effected by the use of Corrections 
A and B only. 

It should also be mentioned that although, for greater clearness 
of exposition, the value of the angle X is shown.in Table I, this 
actual value is not really necessary, the value of L cos X, given 
in Table II as the “Log for Cor A” being all that is re- 
quired. By adding the column of zenith distances to Table IT, 
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therefore, we should be able to dispense with Table I and give 
all the necessary details in a single table. 


PRacTICAL RULES FoR THE Use oF Tastes I anp II. 
To obtain a required zenith distance by means of the tables we 
should proceed as follows: 


ss Laaksetsietsiin 


FOR CORRECTION A. 
Find the difference, expressed in minutes, between the polar 
distance of body, measured from the elevated pole, and the nearest 
tabular value. 
TABLE I. 


ZenitH DIsTANCES AND VALUES OF THE ANGLE X. 
Hour Angle 2b. 
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TABLE II. 
LoGARITHMS FOR CALCULATION OF CORRECTIONS. 
Hour Angle 2h- 





Declination o°. Declination 8° (same name), Declination 12° (same name). 


| 
| | Log for | Log Log Log Log for 
for uw B. | Cor ¢. for Cor A, for Cor A. for Cor B. | Cor C. 


6.4013 | ..... 9. 36976 
6.3974 9.30582 
6.3035 - 

6.3805 
6.3835 
6.3779 


6.3703 
9.37755 | 6.3580 
9.43233 | 6.3475 
9.48014 | 6.3362 
9.52207 | 6.3249 





Latitude. 
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To the log of this difference add the “ Log for Cor A ” taken 
from the table. 
The sum, rejecting 10, is the logarithm of Correction A. 


FOR CORRECTION B. 


To twice the logarithm of the difference between actual and 
tabular polar distance add the “ Log for Cor B” from Table IL. 
The sum, rejecting 10, is the logarithm of Correction B. Apply 
Corrections A, B to the zenith distance tabulated in Table I, in 
accordance with the precepts at the foot of the respective tables. 


EXAMPLES IN Use OF TABLEs. 

Example 1.—Find the sun’s zenith distance for hour angle 2", 
in latitude 3° N., when the declination is 4° 6’ N. Here 8° is the 
nearest tabular value for the declination, the difference of polar 
distance (Ap) being 3° 54’, or 234’. Actual polar distance greater 
than tabular. 


A B 


Log for A (from Log for B (from 
6) gg 8 A ee “ Table IT) ....... 


eee eee eee ee hee SII & RAI St tt ee 


eee eee ee eee ee RRP OO NNR EF ee 


on A 4's ch ae Zenith distance (from 
BE EDY< cen s and 
Corrections ........ 


Zenith distance re- 

Here Correction A is subtractive for actual P. D. greater, be- 
cause the “ Log for A” is above the “ bar,” which, in Table II, 
for declination 8°, is drawn between the logarithms for 6° and 7° 
of latitude. This bar indicates the point at which the angle X 
passes from one quadrant to another, so that the cosine of the 
angle changes its sign, and the algebraic sign of the correction is 
altered accordingly. Reference to Table I shows that for latitude 
6° the value of X is 91° 53’, and for latitude 7° it is 89° 53’. 

Example 2.—Find the zenith distance of Procyon (Dec. 5° 27 


N.) for H. A. 2" in latitude 25° N. 
The nearest tabular value is again 8°, and the difference of 
polar distance 2° 33’ or 153’. Actual polar distance greater. 
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A B 

Log from Table II.. 9.75110 Log from Table II... 6.1771 
Mees. 205 I 2.18469 2 Log 153......... 4.3693 
Rh 6.906 ae 8. A105 3.939700: (Gem)... cevcnce 54604 
MUCUS bebe ccnec See “CGF Be us schenenene 3-5 + 

sa 3-5 + Zenith distance({ from 

aalbhe BY. 650.882 33° 16.5’ 

89.7'+ Corrections ....... 1° 29.7'+ 


Zenith distance ....34° 46.2’ 


Here actual polar distance greater gives an additive Correction 
A, because latitude 25° is below the bar, and X consequently less 
than 9o°. : 

Tue Turrp Correction C. 

We have so far considered only two terms of the series for z, 
the tabulation of which would enable us to employ a difference of 
declination of 8°, the values tabulated being 0°, 8°,. 16°, 24° north 
and south, seven values in all. But if we include another term of 
the series, and thus obtain the logarithm for a third Correction C, 
it would suffice to proceed by a common difference of 12° of 
declination, as 0°, 12°, 24°, and the total number of values for the 
declination employed would thus be reduced from seven to five, 
with a considerable saving in the space occupied. 

The next term of the expansion would be 


a) ’ " 
ie sin? 1/(Ap)*, 


3 
so that if the values of if sin? 1’.are calculated and tabulated 


we have only to add three times the logarithm of (Ap) to the 
tabular logarithm to obtain the logarithm of C. As three places 
of decimals are amply sufficient, this is not a very troublesome 
operation. 
8 

To INVESTIGATE AN EXPRESSION FOR re 
It has already been shown that 

d*z_.:.3 y(cotccosp : 

ap =sin x( 3 39 +coth sin p), 
and also that 


dX __ gine x cote cosp 
yo sin? X - Ye +coth sin p}. 
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erate the first of these expressions, 


dX /cot ¢ cos p 
a | sinh 


+sin® X (cot h cos p— = cS) 


as _ 3 sin® X cos X +cot h sin p | 


dp 
sinh 


cot ¢ sin p _ vd 


—cot X, 
sinh 


cot A cos p— 
*, sin’ X (cot h cos p— cot cs = —sin*? X cos X. 
sinh 
Thus 
ds 
dp* 


+cot A sin p) —sin* X cos X, 


=3 sin? X cos X dX (*3 need 


dp sinh 
dX 


Substituting for dp 4 


=—3sin* X cos X (Sore +cot A sin p) —sin* X cos X, 


= —sin* X cos X13 sin* X teat +cot h sin p) +1}. 


The final expression to be tabulated, therefore, is 
cot ¢.c0$ p 
sinh 
which has to be multiplied by (Ap)* to give the amount of the 

correction. 

As the amount of Correction C is never very large it will be 
found to be sufficient to calculate for each 5° of latitude, and 
interpolate by ordinary proportion. It wili suffice also to take 
three places of decimals only, and to tabulate for each second 
degree. Interpolation for intermediate degrees could easily be 
effected at sight. 

The negative sign of the correction indicates that C will be of 
opposite sigfi to A. In practice, the simplest plan will be to regard 
C as a deduction to be made from the value of A, and proceed 
accordingly. 


—} sin? 1’ sin? X cos X43 sin? X( +cot h sin p) +1}: 


PRACTICAL RULES FoR FINDING CORRECTION C. 


Write down the log for Correction C from Table II. Under 
this write three times log(Ap) in minutes. 
The sum, less 10, is the logarithm of C. 
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EXAMPLES (CorRECTION C TAKEN INTO ACCOUNT). 


Example 3.—Find the zenith distance of Procyon (Dec. 5° 27’ 
N.) for H. A. 2" in latitude 25° N. 

It will be noticed that this example has been already worked, 
taking as our starting point declination 8°, and making use of 
Corrections A and B only. It will be instructive to work it also 
with the aid of all three corrections, making use first of the tabular 

“yalues for declination 0°, and again with those given under declina- 
f tion 12°. 
£ WITH DECLINATION 0°. 
The difference of polar distance (Ap) is 5° 27’ or 327’. Actual 
polar distance Jess than tabular. 


A B c 


From Table II.. 9.83378 From Table sh Table 


Log 327........ 2.51455 IT 5.9024 
: 2 Log 327.... 5.0291 


(Sum)........ “1.0215 
Bas dom> nn tec, tee 
Z. D. from 


Corrections... 


. Correction...... . Z. D. required 34°45.5’ 


WITH DECLINATION 12° N. 
A B Cc 
From Table II.. 9.68397 From Table From Table 
Log 303........ 2.59439 ims ea f githe aa 2 or 
‘er (Sum)..... .457 
ae 2°: ; Cn ace nsnee SoG mr 


. 186.9+ 
28. + 


Z. D. required 34°45.4+ 


Thus, proceeding by a wholly different route, we arrive at pre- 
cisely the same result as before. 

For a second example we take a case in the neighborhood of the 
“bar,” which, in the column “ Log Cor A,” in Table II, forms the 
dividing line between values of A in the first and second quadrant. 

Example 4.—Find the zenith distance of the sun for H. A. 2" 
in latitude 10° N. when the declination is 18° N. 
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Difference of polar distance is 360’. Actual polar distance less ] 


than tabular. 


A B Cc 
Log from Table 


- Log from Table 6.408 Log from 
. 8.17130 ogerbiveds «rep Oa QOSE Table II.. 1. 
Log 360........ 2.55630 2 Log 360...... 5.1126 
(Sema) ssepaers, cee. (Sum). 1.5207 
Ah icccesccessuee Se Bec cescccceccee 43.29 
Gusiicvabe cebu. ‘I> Z.D.from Table 29°30’ 

38.4" + 


eee eee ween 


pS So "3.04 Correction...... 
B vcssseccccevies 33-2+ Z.D. required.. 30°8.’4 


Correction...... 


This case may be regarded as a somewhat special one because 
A and C, being on the point of vanishing and changing sign, B, 
which is not far from attaining a maximum value, becomes the 
most important element in determining the amount of the total 
correction. 


It should be remembered that although provision is made in the , 


tables for all three corrections, it is by no means necessary that the 
whole of these should be taken into.account on every occasion. 
When actual declination, for instance, falls within 1°, or 60’, of 


the tabular value, both B and C might very generally be both . § 
omitted, especially in the higher latitudes, and C need not be 


included when actual is within 3° or 4° of the tabular value of 
declination. A moment's inspection of the value for the logarithms 
of the corrections given in the table should show whether these 
are worth taking into account. In the example just worked, for 
instance, although we were employing a difference of polar dis- 
tance between actual and tabular of 360’, which is a limiting value, 
the small amount of the “ Log for C,” viz., 1.333, would indicate 
at once that the resulting value of Correction B could only be a 
small fraction of a minute, and might, therefore, be left out of 
account. 

Roughly speaking, C might probably be safely neglected in two- 
thirds of the whole number of cases. 

Some little simplification would result also from the inclusion 
in the tables of a special table of “ Logarithms of Numbers,” 
occupying only a few pages of space. Such a table might furnish 
at sight the logarithm of a number, the logarithm of its square 
and of its cube. Risk of errors in multiplication would thus be 


eliminated. 
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} © out in pairs, that the corrections once determined give us the total 
correction for an actual zenith distance greater as well as less than 
the tabular by a given number of minutes. 
Example 5.—In latitude 27° N. from the tabular values for 
declination 0°, find the zenith distances at H. A. 2" for declination 


SHort MetHop or CALcuLATING ZENITH DISTANCE. 129 


The form for such a table is exhibited below. 


Number. Log. Log of Square Log of Cube. 
275 2.43933 4.8787 7-318 
276 2.44091 4.8818 7-323 
277 2.44248 “eee 7-327 
278 2.44405 4.8881 7.332 
279 2.44560 4.8912 7-336 
280 2.44716 4.8943 7.341 


It will be noticed that in the examples worked our results come 


4° N. and 4° S. respectively. 











A B 
Log for Table II.... 9.85349 Log from Table II... 5.9359 
Sy 2.38021 2Log 240 ........4+. 4.7004 
ns «5s cots © oe i EG | RE peaie 6963 
RGws éness > chr es ve tie Mr PL 5+ 
A...... 171.3' For 4° S. (actual polar distance greater). 
Cae 4 WS RE See 39° 30° 
» A-B.. 166.3’ Correction (A+B) ............. 2° 56.3'+ 
BEEGB.. 176.3 »(Sam)>ZicDaiess oxkieni durves oor 42° 26.3’ 
For 4° N. (actual polar distance less). 
Z. D. from Table I.......,...... 39° 30° 
Correction (A—B) ............. 2° 46.3’ 
(Difference) Z. Dw. svc isien. tices 36° 43.7’ 


The results show that for a given hour angle the increase of 
zenith distance produced by an increase of polar distance (Ap) 
will in general be greater than the decrease in zenith distance 
taused by a diminution (Ap) in polar distance. In the exceptional 
case, however, when latitude being less than declination and-of 
Same name, the angle X lies in the second quadrant, the contrary 
will be the case. 
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Some SPECIAL CASES IN THE VALUES OF THE CORRECTIONS. 


If the hour angle is 0°, the angle X is also 0° ; Corrections B 
and C vanish, cos X becomes unity and the change of zenith dis- 
tance is equal to (Ap), the change in polar distance. 

Correction B also vanishes if the body is in the horizon, since in 


that case 
cot ¢ cos p+ cos h sin p=o. 


If X =g0°, that is, if the body is at the position of “ maximum — 
azimuth,” cos X=o0°. In that case A and C must both vanish and 
the total correction depends upon B. This point has been already 
illustrated in the work of Example 4. 


GENERAL OBSERVATIONS. 


A few words may perhaps be added here as to the history of the 
system of Marcq Saint-Hilaire position-lines, in which this prob- 
lem of calculating zenith distance plays such an important part. 
Originally proposed by the late Admiral Saint-Hilaire in the 
Revue Maritime, in July, 1875, the method attracted little atten- 
tion at the time, or for some years afterwards. Eventually, how- 
ever, it came to be practiced extensively in the French Navy, and 
within the last few years it has received official recognition in the 
British Navy also, to the exclusion of all other methods. Still 
more recently the advantage of having one simple method of pro- 
cedure, available in all cases, has come to be recognized more 
generally, and the practice of the Saint-Hilaire system is to-day 
steadily gaining ground in the mercantile marine. 

Under these circumstances the problem of calculating a zenith 
distance, which, in the old days, was required chiefly for use in the 
identification of a star, and which commonly received only a 
casual degree of attention, and, indeed, in some cases, was not 
noticed at all in standard works on navigation, has acquired a 
largely increased amount of importance, so that navigators are 
naturally not unwilling to consider any device which seems to 
offer a simplification of the problem. 

With regard to the system proposed in these pages the following 
points may be noticed. 

(a) The method of procedure, by means of corrections applied 
to a tabulated zenith distance, is in many ways analogous to the 
recognized process for deducing latitude from an altitude of the 








INS. 


ions B 
ith dis- 


ince in 


ximum — 
sh and — 


ready 


of the 
. prob- 
t part. 
in the 
atten- 
, how- 
ry, and 
in the 

Still 
»f pro- 

more 
to-day 


zenith 
in the 
mnly a 
as not 
ired a 
rs are 
ms to 


owing 
pplied 


to the 
of the 


SHort Meruop or CALCULATING ZENITH DISTANCE. 131 


pole-star, and, with many of the methods for reducing a zenith 
distance, taken upon a small bearing to the meridian. 
(b) With the aid of such a table of logarithms of squares and 
cubes of numbers as has been suggested up to 360, with the loga- 
rithms of the numbers continued up to 1000, the whole of the cal- 


: culations need not involve more than two openings of the tables. 
' _ (c) The rules for the application of the algebraic signs are of a 






simple character, the only point requiring particular attention 


_ being the difference between the actual and tabular polar distance, 
‘in connection with the sign of Correction A, and this involves only 
-amoment’s consideration. 


(d) The summation of only two logarithms at a time is sub- 
stituted for the customary “ long tot.” Risk of error in the pro- 
cess of addition is thereby largely reduced. 

In view of the growing popularity of the Marcq position-lines, 
navigators would seem to be standing at a “ parting of the ways.” 

They are gradually discarding the ancient methods of fixing 
position by the direct determination of a latitude or longitude in 
favor of a system which offers a single solution of the problem, 
available at all times, irrespective of special conditions of hour 


_ angle and azimuth, involving the simple calculation of a zenith 


distance in all cases alike. The processes offered by the standard 
text-books leave something to be desired, and amongst the multi- 


_ tude of new methods proposed the mariner will doubtless in due 


time make his selection and pick out that which is best suited to 
his needs. The wider, therefore, the field of choice the better. 
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_ AND NAVY POWDER BOARD IN CONNECTION 
' . WITH AN EDITORIAL IN LONDON ENGINEERING ~ 
‘ OF OCTOBER 6, torr. 3 


Ps OF THE UNITED STATES JOINT ARMY 





INTRODUCTORY. 


_ Within the last few months a number of editorials have appeared 
in London Engineering criticising the nitro-cellulose powder used 
in the United States Army and Navy, and claiming great superi- 
ority for nitro-glycerine powders, and especially cordite. 

One of these editorials, published in Engineering of October 6, 
1911, was referred for consideration and comment to the United 
_ States Joint Army and Navy Powder Board. 
’ The editorial in question is here reproduced, followed by the 
- comments of the Powder Board. 


“ THE ‘ LIBERTE’ DISASTER AND PROPELLENT POWDERS.” 
EpiTorIAL, ENGINEERING, Oct. 6, I9QIT. 


While it would be, to say the least, premature definitely to 
ascribe the disaster to the French battleship Liberté to the spon- 
taneous combustion of the propellent powder on board, there is 
sufficient justification for some examination of the subject, in 
View, firstly, of the tendency of naval opinion in France in favour 
of this theory, and, secondly of the question which has been 
taised in this country owing to inadequate information, as to the 
immunity, or otherwise, of our own ships from similar catas- 
trophe. As a court of inquiry is to be held into the case of the 
Liberté disaster, we shall refrain from attempting any investiga- 
tion of the subject. But consideration can profitably be given 
to the main points of comparison between the two classes of 

| Ppropellent powder used in the respective navies in order to set 
_ at rest any misgivings which may exist in this country as to the 
| likelihood of similar accidents in our own ships. This, too, can 
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be done without injuring the susceptibilities of our friends in the > 
French servicé, with whom all sympathise. They themselves, in 
large numbers, are disposed to attribute the accident to the spon- 
taneous combustion of the powder, as the events immediately 
preceding the actual principal explosion are reported from reli- | 
able sources to have resembled greatly those which occurred in 
the case of the Jéna explosion, which was officially ascribed to — 
the spontaneous combustion of the propellent powder on board. 
Moreover, it is of much significance that an order has been raised 
withdrawing from service all the propellent powders of a certain 
age still in the French ships. If the reports as to the newspaper ~ 
interview with Admiral Bellue, commanding the Second Squad- 
ron, are correct, it would also appear that that officer has no 
doubts whatever in his own mind that the accident was due to 
spontaneous decomposition of the propellent powder, in the same 
way as occurred on the Jéna. 
In speaking of this powder, it will be noticed that we empha- 
size the word “ propellant” and we do so advisedly, inasmuch as 
many writers in the daily journals confuse this class of powder 
with high explosives or shell powders used for destructive pur- 9 
poses. Briefly, a propellent powder is the powder used in the © 
gun for projecting the shot therefrom. Being generally of a 
colloidal type, the speed of combustion is entirely under the con- 
trol of the manufacturer, in that it burns from the surface only, 
and therefore can be manufactured to burn slowly or quickly 
according to the size of the gun for which it is intended. High 
explosives however, being designed for use in shells and to do 
the greatest amount of damage by disruption of the shells con- 
taining them, it is essential that their combustion should be as 
rapid as possible, and if they can be detonated, so much the 
better ; detonation has been defined as “instantaneous decompo- 
sition throughout the mass.” It is evident, therefore, that a 
propellent powder would be unsuitable for a shell, whilst a 
high explosive powder used for filling shells would shatter a 
gun to pieces if detonated therein. The modern types of high 
explosives, such as picric acid, trinitrotoluol, etc., are very stable 
bodies, so no fear need be entertained that they are to blame. 
Propellent powders, on the other hand, are far more complex, 
and susceptible to various influences and consequent changes in 
their characteristics and behavior, which constitute at all times 
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a certain element of anxiety. It is only by the utmost care in 
the choice of a propellant and in the manufacture thereof, com- 
bined with a most throrough system of periodical inspection, 
testing, and proper conditions of storage at moderate tempera- 


' tures, that disasters similar to those which have, unfortunately, 


occurred elsewhere have been avoided in our Navy. 

There is a broad distinction between the types of propellent 
powders used by Great Britain and France, the one being what is 
known as the nitro-glycerine type, the other the nitro-cellulose 


~ type. Besides Great Britain the following countries use the 


nitro-glycerine type for their navies: Germany, Italy, Japan, 


; Brazil, Argentina, whilst those which use the nitro-cellulose type 
ate France, the United States, and Russia. It is a somewhat strik- 


ing fact that, with the exception of Russia, it is the navies that 
use a nitro-cellulose propellent powder which have had most 
trouble and accidents. Russia, however, has not had a very 
severe trial, as her ships mostly lie in cold climates, not being 
too often at sea, and consequently, with steam up, the magazines 
are seldom warmed to high temperatures, or, even if so, are not 
kept at high temperatures for long periods. In all navies magazine 
cooling has done a great deal towards minimizing risks with 


| either class of powder ; but magazine cooling alone is insufficient 


for safety unless accompanied by a proper system of inspection 
and testing. 

A nitro-glycerine propellent powder consists of an intimate 
mixture of nitro-cotton and nitro-glycerine, to which is gener- 
ally added a small percentage of non-volatile matter, the most 
usual being “ mineral-jelly,” popularly known as vaseline. The 
nitro-cotton, of which gun-cotton is a high grade, is mixed with 
the nitro-glycerine by hand in suitable proportions, generally 
about two or three parts of nitro-cotton to one of nitro-glycerine, 
and is then machine-mixed with acetone and mineral jelly, passed 
through suitable dyes, etc., and finally dried in hot-air stoves. 
The acetone breaks down the structure of the nitro-cotton, and 
is said to gelatinize it —1. e., change it more or less into a colloid, 
and, as the nitro-glycerine and mineral jelly are already colloids, 
it follows that the resultant mass when squeezed into cords or 
tubes through suitable dyes, or rolled out into strips, is also 
colloidal ; in other words, the physical state of the finished article 
is such that combustion takes place only on the surface instead of 
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penetrating the mass. The mineral jelly also has, so to say, a 


“ water-proofing ’”’ effect which preserves the propellant against — 
the deleterious influence of changes in atmospheric conditions, — 


and prevents alterations in the percentage of the residual mois- 
ture which it is impossible completely to extract or dry out. This 
is a most important point, as will be shown presently. 


A. nitro-cellulose powder consists almost entirely of nitro 7 
cellulose, another grade of nitro-cotton containing less nitrogen © 
than the gun-cotton used in a nitro-glycerine powder. The soly- — 


ent or gelatinizing agent employed with nitro-cellulose propell- 
ants is a mixture of ether and alcohol; acetone will not do, as it 
makes the finished article too brittle, and, further, would gela- 
tinize it to too great an extent, rendering the powder difficult to 
burn. Consequently, as nitro-cellulose powders are not of sucha 
colloidal nature as nitro-glycerine powders, and as it is impossible 
to incorporate mineral jelly with them, they are thus consider- 
ably influenced by differences of temperature, moisture, ete., 
necessitating their storage, in hermetically sealed cases. This is 
a necessity, from a ballistic point of view, for the reason that 
even very small fluctuations in the percentage of residual mois- 
ture have a very large influence upon the behavior of the pow- 


der in the gun, with consequent loss of accuracy in the shooting. J 


On the other hand, hermetically to seal up a case of powder is 
distinctly deleterious in the long run to the chemical stability of 


that powder, more particularly in hot climates or in hot maga- — % 
zines ; for if the gaseous products of decomposition are not allowed — 
to escape, they have a cumulative effect upon the rest of the — 


powder. It may be here remarked that all modern propellent 
smokeless powders of the nitro type, being, as it were, in a state 
of strain, commence a slow, though gradual, decomposition from 
the moment they are made; consequently, any influence which 
tends to hasten such decomposition, or which causes a cumula- 
tive effect in such decomposition, is to be carefully avoided. In 
addition, therefore, to keeping modern propellants cool, it is 
necessary that they should be aérated, and not bottled up in 
hermetically closed cases, otherwise a time will come when the 
decomposition will become so accentuated and rapid that the 
accumulation of the gaseous products of decomposition in the 
sealed cases will engender sufficient heat to burst into flame. 
Then, in an enclosed space, such as a ship’s magazine, the gases 
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_ @ propellent powders we have two entirely different sets of factors. 


nitro § With the nitro-glycerine type we have a powder which, from 
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of the burning powder, not being able to escape sufficiently 
rapidly, will set up such a pressure as to reach the critical point, 
when the burning will change to explosion of a violent character 


"and the ship will be destroyed. 


In comparing the nitro-glycerine and nitro-cellulose types of 


ie "the nature of its composition, is more stable, which can be safely 
> left in non-air-tight cases and allowed to aérate freely, and which 
~ is not so subject to the great influence of fluctuations in mois- 


results. 


llowed — ’ 


of the 
pellent 
a state 
| from 
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ture content, and which, consequently, gives very even shooting 


On the other hand, a nitro-cellulose powder is inherently less 
stable, is greatly influenced by fluctuations in percentage of mois- 
ture content, with consequent joss of accuracy in shooting, neces- 
sitating its enclosure in hermetically sealed cases, which not only 
prevent its aération, but also render its systematic inspection and 
testing much more difficult. From the above considerations it is 
evident that, at any rate for naval purposes, a nitro-cellulose pro- 
pellent powder cannot compare as regards stability with a nitro- 


' glycerine propellent powder. The only point in its favor is the 
- claim that it gives less erosion, but this has, in recent years, been 


found to be based on a wrong premise—viz., that the tempera- 
ture of combustion of a nitro-cellulose powder being lower than 
that of a nitro-glycerine powder, the erosion with the former is 
less. Experiments have shown, however, that erosion is not 
only a function of the temperature of explosion, but also of other 
factors which tend to counter-balance the advantage of the lower 
explosion temperature. 


_ It is somewhat surprising, therefore, to see the French Navy 


adhering to a powder which offers, apparently, no advantages, 
and indeed, would appear to be distinctly inferior, from every 


_ point of view, to a nitro-glycerine powder, if we are to judge 


from the experience of those navies which, presumably having 
tried both classes of powder, decided, for naval purposes, to 


_ adopt the nitro-glycerine type. It is interesting to note that Ger- 





Many, Japan, Brazil, and Argentina, though using a nitro-cel- 


- Inlose powder for their armies, use, so far, only nitro-glycerine 
_ powder for their navies. Great Britain uses the latter for both 
Navy and Army. In any case, even with the more stable nitro- 
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glycerine powder, a rigid and thorough system of inspection and 
testing must be carried out, not only during manufacture and on 
proof, but also during subsequent storage and use in the service, 
It is satisfactory to know that in no country in the world is such 
scrupulous care taken in these respects as in this country. We 
make no apology for referring to two articles on the subject of 
“ Nitro-cellulose Powder for Naval Purposes,” which appeared 
in Engineering of August 19, I911, and May 20, 1910. The 
latter, written a short time after the Jéna disaster, quotes from 
the “ Memorial des Poudres et Salpetres,’ a French Government 
Publication, and also from official United States instructions, all 
of which fully bear out the arguments put forward above in sup- 
port of our contention that for naval purposes a nitro-cellulose 
powder is unsuitable, and will possibly be found to be the cause 
of the terrible accident to the Liberté, which we, as a nation, 
deplore as deeply as our friends in France. 
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Report oF Joint ARMy AND Navy BoarpD ON SMOKELESS 
PowWDrER. 


Wasuineron, D. C. 
From: Joint Army and Navy Board on Smokeless Powder. 
To: Bureau of Ordnance, Navy Department. 
Susyect: Editorial London Engineering, Oct. 6, 1911, “ The Liberté Dis 
aster and Propellent Powders.” 


7) 


In accordance with a request from the Chief of Bureau of Ord- 
nance, U. S. Navy, this Board has given careful consideration to 
the editorial in London Engineering of Oct. 6, 1911, (copy pre- 
fixed hereto), in which a comparison is drawn between the nitro- 
glycerine powders used in the British and certain other navies, 
and the pure nitro-cellulose powders used in the navies of the 
United States, France and Russia. 


Note.—For convenience, powders containing nitro-cellulose alone are 
commonly designated as “ nitro-cellulose” powders, and those like cordite 
and ballistite which contain both nitro-cellulose and nitro-glycerine, by 
the convenient though inexact term, “ nitro-glycerine” powders. 

The fact must always be kept in mind, that the so-called “ nitro-glyc- 
erine ” powders contain nitro-cellulose as their principal ingredient; so that 
all evidence going to prove the instability of nitro-cellulose as such, 
applies with equal force to both types of powder unless it can be shown 
that the addition of nitro-glycerine has some stabilizing effect upon the 
nitro-cellulose. 
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The first point to be noted in the article under consideration 
is the assumption that all nitro-cellulose powders are of neces- 
sity identical, and that to designate the powder used in the United 
States or elsewhere as a “ nitro-cellulose powder” is to describe 
it completely and to establish its identity with the powder which 
has given so much trouble in France. As a matter of fact, there 
are very important points of difference between our powder and — 

that which is supposed to have caused the destruction of the 
| Jéna and the Liberté. 
‘To begin with, our methods of manufacture, stowage and test 
_ are incomparably superior to those which the French authorities 
' themselves describe as having obtained in the French service, and 
the insufficiency of which might well be held to account com- 
pletely for the accidents to the Jéna and the Liberté. Moreover, 
the standard powder of the United States Army and Navy has 
for several years past contained a “ stabilizing ” ingredient which 
is universally recognized as enormously improving the stability of 
powders containing it and which, while it is reported to have 
been recently adopted for French powders, was not contained in 
any of the powders which have given trouble. Thus it is entirely 
misleading to discuss our powder as if it were identical with the 
French powder which was involved in the Jéna and Liberté dis- 
asters. 

That the imperfect methods used in France might well be con- 
sidered as accounting for the accident to the Jéna was the view 
expressed by Engineering editorially in commenting upon the 
destruction of that vessel. 

; . it is quite clear that the disaster on board the Jéna was due to 
faulty location of the ammunition magazines and to imprudence gener- 
ally. From this speech it is evident that the smokeless powders of any 
fation—and they are all practically the same composition—would have 


behaved in the same way in similar circumstances.—Engineering, October 
30, 1908, page 579. Editorial, “Smokeless Powders.” 


As regards the matter of stabilizers, we start with the fact, now 
universally admitted, that all types of smokeless powder are sub- 

_ ject to some degree of deterioration within the limits of tempéra- 
ture which prevail or may prevail in magazines on shipboard and 
tlsewhere. The question arises, then, whether it is possible to 
_ prevent or delay the progress of this deterioration by incorporat- 
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ing in the powder some substance which shall act as a deterrent 
of decomposition, thus becoming a “ stabilizer’’ for the powder. — 

It will be shown hereafter that the alcohol used as a solvent 
for pure nitro-cellulose powders is very helpful in this direction, 
especially when the powder is kept in air-tight containers; and 
that the mineral jelly used in cordite has a similar beneficial 
action. Within the rather limited scope of the action of these 
substances, the two types of powder seem to be on approximately 
an equal footing, if we disregard for the moment the claims 
made by Engimeering in the matter of open vs. closed containers 
for stowage. Within the last few years, however, there has been 
introduced into our manufacture a substance known as di-phenyl- 
amine, the stabilizing power of which is several times as great 
as that of the mineral jelly upon which the English rely to pro- 
tect their cordite or the alcohol upon which we formerly relied 
and upon which the French have relied until very recently. This 
substance has been used in German powders for many years, with 
complete satisfaction, and our own tests of its efficiency have been 
entirely convincing. It is believed that powders which in them- 
selves would have a safe life of six or seven years can be 
confidently counted upon, if containing diphenylamine, for a life 
of twenty years, and perhaps much more than this. 

It is evident that the adoption of this substance marks a # 
new era in the manufacture of smokeless powders and that a § 
sharp distinction must be drawn, in all discussions of stability, — 
between those powders which do, and those which do not, con- 
tain diphenylamine ; that is to say, so far as United States pow- 
ders are concerned, between those made prior to 1908 and those 
made since that date. With regard to the former, there is good 
reason to believe that with the system of inspection in use, they 
are perfectly safe for a longer period of time than that for which 
they are trusted in practice, this period being much shorter than 
that which would be safe with the present powders. We believe 
it to be well established by the evidence which will be cited in the 
later pages of this report, that these earlier powders, made of pure — 
nitro-cellulose and without diphenylamine, are superior in stability 
to nitro-glycerine powders which are also made without diphenyl- 
amine. In view, however, of the fact that a diphenylamine pow- 
der has been the standard of the United States Army and Navy 
for several years, no other powder having been manufactured 
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during that time, it is manifestly unfair at this date to speak of 
the earlier powder as if it were the present standard; and it is 
hardly to be supposed that even critics as prejudiced or as im- 
perfectly informed about our earlier powder as we believe the 
writer in Engineering to be, would condemn our present powder 
as unsafe. 

So far as navy powders are concerned, the policy is to retire 
the earlier powders as rapidly as is convenient, and replace them 
by the new type; not because the older powders are bad, but 


” because, however good they may be, they are inferior to the 


at 7 
ee? Se 





newer ones. 

The older powders are “ re-worked,” by a process which 
makes them new in every sense of the word, diphenylamine being 
incorporated in the course of the process. It is important to 
emphasize the fact that this reworking has nothing in common 
with the very superficial “ radoubage” used by the French in 
an attempt to restore the stability of deteriorated powders. The 
French process consists in little beyond the adding of solvent to 
replace that which has evaporated. Our process begins with a 
complete physical disintegration of the colloid, by pulverizing, 
reducing it to finely divided nitro-cellulose, which is then started 
upon the same course of thorough purification to which the nitro- 
cellulose is subjected in original manufacture, ‘no single step of 
boiling or washing being omitted, In fact, the only steps of the 
original manufacture which are omitted from the re-working are 
the nitration of the cotton and the steps preliminary to nitration, 
Diphenylamine is introduced exactly as in new manufacture, and 
the resulting product is, in the fullest sense of the term, a new 
powder ; mot an old powder modified. 

The above description of our re-working process constitutes a 
reply to certain criticisms of what was assumed to be the pro- 
cess, which have appeared in Engineering since the article with 
which we have been chiefly dealing in the present paper. The 
later article, which appeared in the issue of Engineering of Nov. 
3, IQ11, starts with the assumption that our process of reworking 
is a mere attempt, like that of the French, to bolster up a bad 
powder, and with this assumption, Engineering proceeds to point 
out the error of this policy and to predict disaster as a result of 
it. This is reasonable enough as applied to “ radoubage,” but has 
no application whatever to our process. 


6 
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While it will be seen from what precedes that the strictures 
of Engineering, in the article now under consideration, in so 
far as they apply to our present powder, are valueless because 
based upon entirely false assumptions as to the nature of the 
powder, we believe that these strictures could be successfully 
refuted on the broader ground that nitro-cellulose powders as 
such are inherently safer than nitro-glycerine powders—assum- 
ing both to have been made with equal care. 

It will be interesting in this connection to note certain opinions 
heretofore expressed by Engineering, when it did not feel called 
upon to reassure an anxious public with regard to the safety of 
cordite; and when, also, the question of British vs. United 
States powder was not under consideration by South American 
powers having large contracts for war material to be placed either 
in England or in the United States. 


On November 18, 1888, Sir Hiram Maxim took out Patent No. 16,213, 
for a smokeless powder made of pure tri-nitro-cellulose of the highest 
degree of nitration, and also apparatus for manufacturing the powder. 
This gun cotton was dissolved or softened in ether, alcohol and acetone, 
and then formed into grains of varying sizes, this composition being the 
identical powder which is now used in the United States of America and 
made in the same way. They have used it ever since they abandoned the 
nitro-glycerine compound. It is a very stable powder, and perhaps, every- 
thing considered, is the best possible class of smokeless powder.—Engineer- 
ing, January 27, 1911, page 125. Editorial, “ Naval Ordnance and Smoke- 
less Powder.” 

All nitro powders being highly exothermic chemical compounds, in place 
of a mere mixture of reagents, such as common black powder, are much 
more liable to deterioration when stored under high temperature. The 
disastrous explosion on board the Jéna will be in the minds of all, and 
our own Navy and Army have also suffered from this unfortunate char- 
acteristic of the modern type of propellant, though fortunately, on a nmuch 
less serious scale—Engineering, June 14, 1907, page 780. Editorial, “ The 
Cordite Debate.” 

In December 1899 a six-inch cartridge on the Revenge ignited spon- 
taneously, and two other cartridges in the same box were also found to 
have gone off. In the autumn of last year, moreover, there were two 
spontaneous explosions at Cordite Magazines in India. The spontaneously 
ignited ammunition cannot be represented as the natural outcome of a 
contractor's “greed for dividends,” but was actually manufactured at 






Waltham Abbey under the supervision of officials as to whose complete 
honesty there is absolutely no question.—Engineering, June 14, 1907, page 
780. Editorial, “The Cordite Debate.” 

peng hn All ships in the German Navy were fitted with apparatus to keep 
the magazine cool, but our Admiralty only seem to have appreciated the 
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importance of this during the past year, when the matter was forced on 
the attention of the Government by the accident on H. M. S. Fox, though 
several years previously a similar accident had occurred on H. M. S. 
Revenge. In both cases by a simple chance, the loss of the ships and 
their crews, fortunately, did not oceur.—Engineering, September 27, 1907, 
Editorial, “ Back-flash from Modern Smokeless Powder.” 

. it has long been recognized that some cordites decompose slowly, 
and might finally ignite and explode spontaneously. The change is due 
to the absorption of oxygen from the air, O combining with N of cordite. 
In order to watch this gas absorption, about 50 grams of cordite are 
placed in an inverted glass cylinder, which a long bent gas tube connects 
to a mercury column pressure gauge: the apparatus, without the gauge, is 
placed in a water bath kept at 70° C. After a while the gas absorption 
passes into a gas evolution and expansion. The new method is the only 
reliable one which gives a timely warning that the sample of cordite is not 
to be trusted; and it is to be hoped that it will prove a safeguard against 
spontaneous explosions in powder magazines, especially in the tropics.— 


‘Engineering, June 22, 1911. “New Stability test of Cordite by Dr. 


Silberrad.” 

.... The usual objection put forth to the introduction of the nitro- 
cellulose powder is that it will not keep on foreign stations with variable 
climates. This I must state is erroneous—I have results of nitro-cellulose 
powders stored in some of the hottest climates, and these have proved in 
every way satisfactory, both chemically and ballistically, when fired in 
guns. Some of the great German chemists have had this powder under 
various heat tests for many years and have reported to me their definite 
opinion that nitro-cellulose powders, if properly made, are to be relied upon 
not to deteriorate any more than cordite and other nitro-glycerine powders 
when subjected to variable climatic influences.—Engineering, March 8, 
1901, page 297. “ Modern Artillery” by Lieutenant A. T. Dawson. 

(See fuller quotation from this article in note I of the appendix hereto, 
together with note II, quoted from an editorial in Engineering, March 
15, 1901, endorsing and commending Lieutenant Dawson’s article.) 

The most important considerations in determining the best composition 
of powder are (a) keeping qualities and safety under normal climatic 
conditions, (b) capability of highest possible ballistics, (c) regularity in 
results not to be seriously affected by change of climate, or not to cause 
excessive erosion. All these qualities are secured by the use of the 
properly manufactured nitro-cellulose powder, and none can be said to be 
met by any powder containing nitro-glycerine—Engineering, Aug. 16, 
1901. “ Naval Ordnance,” by Lieutenant A. T. Dawson, R.N. 

(See fuller quotation from this article in note III of appendix hereto.) 


To the above very conclusive testimony given by Engineering 
itself as to the instability of cordite, we add a few items from 
other English technical journals. 


As a result of the terrible explosion on board the French battleship 
Jéna there has since been a thorough overhauling of the explosives stored 
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in the various arsenals and magazines in the United Kingdom, and large 
quantities of them have been condemned and are being destroyed. Similar 
measures were taken quite recently in India, being prompted by the 
deterioration of much of the cordite and other explosives that had been 
stored in the Indian arsenals and ordnance stores and which had resulted 
in several serious explosions and outbreaks of fire—United Service Gazette 
(English), Oct. 31, 1907. 

.... As all our readers are aware, cordite deteriorates with storage, 
and more quickly when subjected to changes of temperature. Army and 
Navy Gazette, June 15, 1907. “ Cordite Scare.” 

All cordite of lots K. 408, size 30 and D. 887 size 45 M. D. is to be 
destroyed.—United Service Gazette, December 24, 1908. 

Mr. Craig asked whether several recent deliveries of cordite for big 
guns supplied by the government factory and private manufacturers had 
been found too unstable after 40 days storage to warrant admission with 
safety into the service; and, if so, what steps were being taken to provide 
a stable explosive for the Navy? 

Mr. M’Kenna replied, “It is not in the public interest to give the 
information asked for in the first part of the question. Investigation and 
experiments are continually in progress with a view to further insuring the 
Stability of cordite.”—United Service Gazette, May 5, 1910. 


Coming now to a somewhat more detailed consideration of the 
points made by Engineering in the editorial of Oct. 6, the follow- 
ing assertions are noted as calling for remark: tst., that nitro-cel- 
lulose powders are inherently less stable than nitro-glycerine pow- 
ders ; 2nd., that all smokeless powders are less subject to deterior- 
ation when freely exposed to the air than when enclosed in air- 
tight containers ; 3d., that cordite is less subject to changes in con- 
tained moisture because it is to a large extent “ water-proofed ” 
by the mineral jelly which it contains, and that, as a result of 
this characteristic it may be, and actually is, carried on British 
ships in packages which permit free access of air; 4th., that the 
navies which use nitro-cellulose powder are those which have 
had most accidents from decomposition of powder. 

The general subject of the decomposition of smokeless pow- 
der is too technical to be considered very fully at this point. 
The opinions of experts are quoted at considerable length in the 
papers appended to this article, and references are there given to 
other sources of information. We believe that an overwhelm- 
ing proportion of the evidence available is in favor of the greater 
stability of nitro-cellulose powder. 

It appears to be well established that nitro-cellulose, even when 
perfectly pure, has some tendency to decompose even at ordinary 
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temperature, and that this tendency increases as the temperature 
rises, becoming very marked, and increasing very rapidly, as we 
go above 90° F. Disregarding for the present the manner of 
stowage (whether with or without free access of air), this tend- 
ency is common to all powders, including cordite, which have 
nitro-cellulose for a base; and we find no evidence tending to 
prove that the tendency is checked by the presence of nitro-gly- 
cerine, or even that nitro-glycerine is, by itself, more stable than 
nitro-cellulose. Exactly the opposite appears to be demonstrated 
by the published results of researches at the Royal Arsenal Wool- 
wich, which indicate that both heat and moisture—the two great 
enemies of smokeless powder—produce more rapid decomposi- 
tion of nitro-glycerine than of nitro-cellulose. 


(See note IV appended: “ Nitro-cellulose versus nitro-glycerine,” by 
Robert Robertson, of the Royal Arsenal, Woolwich.) 
(See also note V appended: “The Hydrolysis of nitro-cellulose and 


nitro-glycerine,” by Oswald Silberrad and Robert Farmer of the Royal 
Arsenal, Woolwich.) 

Moreover, even the nitro-cellulose itself which enters into the 
composition of cordite differs from that used in nitro-cellulose 
powders, and in a direction which makes it distinctly less stable. 
The material used in cordite is more highly nitrated than that 
used in nitro-cellulose powders as manufactured in the United 
States; and is, for this reason, harder to purify, and less stable 
when it is purified. On this point the researches of Will and 
Jacques are conclusive, and are fully accepted by English authori- 
ties, as proving that the instability of nitro-cellulose increases 
directly with the degree of its nitration. 

See “ Nitro-cellulose; Researches on the stability of,” by W. Will, 
Journal of the Society of Chemical Industry. Dec. 15, 1902. 

Also “ Treatise on Instability of Nitro-cellulose,” by M. Jacques. Jnter- 
national Chemical Congress (Rome) 1906. Also note VI appended to 
this paper giving an abstract of the above paper by Jacques. 

It is manifestly impossible that the mere mechanical mixture, 
without chemical action, of two unstable substances, can produce 
a substance more stable than either ingredient; and as both the 
nitro-cellulose and the nitro-glycerine used in cordite are in- 
dividually less stable than the less highly nitrated material used 
in United States powders, it is manifest that the mixture of 
these substances (which differs from cordite only in its form 
and in the absence of mineral jelly) is at a marked disadvantage 
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as compared with the nitro-cellulose of lower nitration, used, by 
itself, in United States powders. 

A mixture of nitro-cellulose and nitro-glycerine such as is 
described above, without other solvents or stabilizers, is the explo- 
sive commonly known as “ explosive-gelatine,” or “ blasting-gela- 
tine.” It differs from cordite in its form, which is that of a stiff 
jelly, and in the fact that it lacks the 5% of mineral jelly which 
acts as a stabilizer in cordite. The two substances have, how- 
ever, very much in common, and are usually grouped together by 
writers on stability, as for example in the following very signifi- 
cant quotation from a recent work by Oscar Guttman, one of the 
highest authorities on the Chemistry of Explosives. 

After referring in strong language to the inherent instabilty of 
nitro-cellulose, the author proceeds: 

. . . » No wonder that when nitro-cellulose is mixed with another explo- 
sive like nitro-glycerine to form smokeless powder it becomes less reli- 
able, and acts detrimentally on the nitro-glycerine. This is accentuated 
still more in the presence of another disturbing factor such as heat or 
an alkali. I have seen cases of gelatine dynamite literally dripping with 
nitro-glycerine because a small quantity of ammonium carbonate, added 
as a so-called stabilizer, caused a decomposition of some of the nitro- 
cellulose, and this went on to such an extent that the absorbing power 
of the nitro cotton was destroyed—Twenty Years Progress in Explosives, 
page 61. 

It would seem to be clear from what precedes that cordite 
without its 5% of mineral jelly would be a very unstable sub- 
stance. In fact, the stabilizing effect of mineral jelly, which 
had not before been suspected, was discovered through the alarm- 
ing instability of certain lots of cordite from which this sub- 
stance had been omitted. 

The material of which our nitro-cellulose powders are made is 
comparatively stable im itself, and we have, associated with it 
even in our older powders—those which preceded the introduc- 
tion of diphenylamine—a stabilizing agent which is at least as 
helpful as the mineral jelly used with cordite. This is the 
alcohol which remains in the powder after drying and persists 
almost indefinitely. 

The direct action of the mineral jelly of cordite is, like that of 
the alcohol in nitro-cellulose powders, to neutralize the acid pro- 
ducts of decomposition; but Engineering claims that it has a 


secondary and very important effect in that it forms a water- 
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proof coating on the outside of the powder grain and thus assists 
to keep the moisture of the grain from variations due to heat 
and dampness. It results from this, according to Engineering, 
that there is no necessity for keeping cordite in the air-tight con- 
tainers which are used with nitro-cellulose powders, the disad- 
vantages of which are that: 

“hermetically to seal up a case of powder is distinctly deleterious in the 
long run to the chemical stability of the powder, more particularly in hot 
climates or in hot magazines; for if the gaseous products of decomposi- 
tion are not allowed to escape, they have a cumulative effect upon the rest 
of the powder.” 

There is much reason to believe, although the demonstration 
lacks completeness, that such accelerated decomposition as. is 
described above would actually take place under some conditions 
with non-colloided nitro-cellulose ; that is to say, with pure nitro- 
cellulose, unassociated with the substances which are associated 
with it in smokeless powder. 

Here we should have a tendency, which might conceivably 
prove a controlling tendency, for the acid products of initial 
decomposition to act by catalysis and produce further decompo- 
sition. 

In the case of the finished nitro-cellulose powder, however, 
another and very important factor enters into the matter. . This 
is the vaporized alcohol with which the sealed container is filled. 
This alcohol is a neutralizing agent for the acids of decomposi- 
tion, and is thus, as has been noted above, a stabilizer for the 
powder. By the use of air-tight containers we insure the reten- 
tion of the alcohol in contact with the powder, in quantity far 
more than sufficient to take care of such incipient decomposition 
as may develop. 

Experiments have shown, moreover, that the pressure of the 


free gases within the closed container checks the evaporation of 


the alcohol from the powder and retains it in the grain, where its 
stabilizing effect is of maximum value. 

This view of the effect of sealed containers upon the stability of 
powders made with an ether-alcohol solvent, has been very com- 
pletely demonstrated by the eminent French scientist L. L’heure, 
the associate of M. Vielle, in an elaborate series of experiments 
which are fully recorded in the “ Memorial des Poudres et Sal- 
petres” No. XV, pages 1-38. (See note VII in appendix to this’ 
paper). 
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These experiments indicate clearly that nitro-cellulose pow- 
ders, at least, when heated in closed tubes, retain their stability 
much longer than the same powders heated in open tubes with 
free access of air. 

It is not demonstrated that the same is true of cordite ; but if it 
is not, the question may well be asked, what is the status of the 
cordite which, in “ fixed ammunition,” is hermetically sealed up 
in cartridge cases? There are no statements which indicate that 
this powder is regarded by the British authorities as more dan- 
gerous than that which is put up in other containers. More- 
over, the fact seems to be, as will be shown hereafter, that Engi- 
neering is in error in believing that even the large caliber charges 
of the English Navy are kept in containers which permit free 
access of air. 

The statement that cordite can be carried, and in the British 
Navy is carried, is such a way as to permit free circulation of 
air, appears to be contradicted by the following extracts from the 
official “ Handbook on Ammunition 1909—published by Authority 
of the Lords Commissioners of the Admiralty ”: 


P. 41. Service ammunition is not to be passed for exercise, and is to 
be handled with great care. The ammunition boxes are packed in dry air, 
and should therefore only be opened when absolutely necessary. 

P. 47. Rough usage of ammunition cases and their contents is calcu- 
lated to cause mis-fires, hang-fires, or even premature explosion, and, 
further, ammunition boxes so handled cannot be expected to retain their 
air-tightness or the contents of their efficiency. 

P. 48. The lids are made water-tight by well luted jute yarn, or hemp 
placed in the groove with more luting placed round the lid. 

P. 48-49. Cylindrical cases are made of brass. The lids of all are 
made water-tight by being screwed up against a dermatine washer fixed 
by India-rubber solution. Air test plugs are fitted in the lid. 

P. 49. Rectangular and cylindrical cases are now being manufactured 
with weakened ends, so that in case of premature ignition of the cordite 
charges the gases generated will burst open the cases and explode into 
the magazine, thereby minimizing the risk of an explosion. 

P. so. Outfit boxes for 6-inch, 4.7 inch Q. F. etc., gums are of teak, 
zinc lined. The box is made air-tight by luting placed in a recess round 
the lid. 

P. 51. Boxes for 6-pdr. and 3-pdr. are made air-tight by luting the 
groove round the top edge. 

P. 55. The luting which is used for making water-tight rectangular, 
and metal lined powder cases, and all Q. F. ammunition boxes, and for 
other purposes, such as making gas tight large base fuzes, etc., is com- 
posed of 80 parts of whiting, 20 of vaseline, and 1 part of castor oil. 















































CONNECTION WITH AN EpitoriaAL IN “ ENGINEERING.” 149 


bility It would appear from the foregoing extracts that cordite as 
with used in the British Navy is carried in air-tight cases much like 
those used in the United States Navy and is subject to the same 
if it alleged danger of accelerated decomposition to which United 
f the States powders are exposed if the views of Engineering are cor- 
d up | rect. 
- that _ The fact is, however, as has been already shown, that con- 
aa: finement in air-tight cases does not hasten but on the contrary 
Foss greatly retards decomposition, and that Great Britain and all 
ingi- other powers which keep their powder in air-tight containers act 
arges wisely in so doing. 
free In this immediate connection, a recent experience of the United 
States Army Ordnance Department is interesting. A large quan- 
ritish tity of small arms ammunition loaded with nitro-glycerine pow- 
n of der, having become obsolete because of changes in the service 
nthe — builet and rifle, was to be broken up. 
ority Examination showed that many of the necks of the cartridge 
cases were split, bringing the powder in contact with the atmos- 
is to phere. In all such cartridges the powder was found to be in an 
y air, _ advanced stage of decomposition while the cartridges which were 
intact and thus air-tight were in comparatively good condition. 
~ It is probably true that the mineral jelly used in cordite does 
their perform a useful function in closing the pores of the grains, thus 
making them comparatively impervious to moisture. We are 
hemp inclined to believe that this is the one and only point of the 
1 at | article in Engineering which is well taken. Evidently, the effect 


fixed 3 of this is not what Engineering claims, for, as has been shown by 
# quotations from the “Handbook of Ammunition,” the cordite 


Me 


tured used in the British Navy is not kept open to the air. We believe, 
eo however, that the so-called “ water-proofing ” effect of the min- 
: ' eral jelly is a real advantage and that it cannot fail to be in some 
teak, _ measure faverable to stability. This is the more fortunate be- 
round | cause of the very rapid decomposition which has been shown to 
" tesult in cordite from the presence of moisture. (See note V in 
g the appendix, on “The Hydrolysis of Nitro-cellulose and Nitro- 
vular, ff  glycerine.”) 
d for ; It is evident that without this water-proofing effect, the life of 
com- | ordite would be extremely short when subjected to a moist 


} = atmosphere. 





150 Report OF ARMY AND NAvy Powper Boarp IN 


As the hydrolysis of nitro-cellulose is much less rapid, there 
is not the same necessity for “ water-proofing,” although it is 
quite possible that such an effect: would be advantageous if it 
could be obtained without the sacrifice of other desirable qualities. 

The claim that cordite is a tougher colloid than nitro-cellulose 
powder will not stand for a moment. The comparison is easily 
made and has often been made. The toughness of our powder 
is so great that if a grain of it is cut to a length equal to its 
diameter and subjected to compressive strain, it can be reduced to 
one-half its original length before a sign of cracking appears on 
the surface. 


The following further extracts from the same British Naval 
“ Handbook on Ammunition” which has been already quoted, 
call attention to another and very serious danger in connection 
with cordite, which alone should be sufficient to condemn it. 
This is the danger of detonation by shock—a danger which is 
here officially recognized as existing when the powder is in per- 
fect condition, and which is, of course, enormously increased 
when the nitro-glycerine has exuded and collected, as nitro-glycer- 
ine pure and simple, with all the sensitiveness which is inherent 
in it, on the outside of the grains or the bags, or within the con- 
taining tanks and boxes. 

P. 14 Susceptibility. Cordite of small diameter and in short lengths 
is very susceptible to explosion by concussion; this susceptibility dimin- 
ishes as the diameter and length increase. 

P. 14. Exudation. Cordite sometimes has the surface moist; this com 
dition is called sweating. This is due to the exudation of nitro-glycerine, 
which is liable to take place when the cordite has been subjected to 
temperature below 45° F., and subsequently warmed. Below 45° F., the 
nitro-glycerine freezes, and crystalizes out on the surface, and the melting 
of these crystals forms the sweating. 

P. 14. Sweating does not injuriously affect the cordite, and if it occurs 
in made up cartridges no action need be taken, but if it appears on cordite 
in bulk, the cordite is not to be handled till it recovers its normal state, 
which it will do if its temperature is kept above 45° F., by the reabsorp- 
tion of the nitro-glycerine; when this has taken place it is serviceable. 


If these statements or their significance needed confirmation, 
abundant testimony like the following could be adduced. 


.... The great danger that arises from the storage of this nitro- 
glycerine series of explosives is that at a temperature which may bé 
easily reached, and, indeed, can only be avoided by special precautions 
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in hot countries, nitro-glycerine will drain out of the mass and form an 
extremely dangerous residue ..... 

.. The results are in accordance with what might reasonably be 
anticipated—tthe experiments certainly appear to bear out the contefition 
that a great percentage of nitro-glycerine is very dangerous. It is said 
that as it exudes from the powder it collects on the cartridge cases or 
vessels in which the powder is contained, and may detonate at any time 
when exposed to shock..... —Engineering, April 2, 1897, page 451, 
“Maxim’s Testing Apparatus for Smokeless Powder.” 


The cordite which was in use at the above date contained a 
much larger percentage of nitro-glycerine than the present Eng- 
lish service powder, “ Cordite M. D.” The difference, however, 
so far as the above phenomenon is concerned, is one of degree 
only, not of kind. 


As to the statement that the navies which have had most 
trouble and accidents are those which use nitro-cellulose pow- 


ders. It is not clear from the context whether the reference to 


accidents with nitro-cellulose powder has to do with “ flare- 
backs,” or only with accidents arising from the lack of stability 
of the powder ; but as all other parts of the editorial in question 
relate to the matter of stability, it seems fair to assume that this 
part refers to the same subject. Viewed in this light, the asso- 
ciation of the navies of France and the United States in a sweep- 


‘ing generalization as to accidents is hard to understand. 


It has been very commonly assumed in England and on the 
continent, that the destruction of the Maine was—or may have 


» been—due to smokeless powder. The fact is that there was no 
| smokeless powder on the Maine, except a small quantity of small- 


atm ammunition which was in one of the magazines which did 
not explode. The United States Navy did not issue a smokeless 
powder for any guns except small arms until after the war with 
Spain. Recent evidence, moreover, has definitely fixed the cause 
of the destruction of the Maine. 
The notable accidents, then, in which ships have been des- 
troyed, presumably by smokeless powder, stand as follows: 
Aquidaban, destroyed by cordite. 
Jéna, destroyed by nitro-cellulose powder. 
Mikasa, destroyed by cordite. 
Liberté, destroyed by nitro-cellulose powder. 
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The accidents in the magazine of the Revenge and the Foz, 
due to the decomposition of cordite are referred to in articles 
already quoted from Engineering. Commenting further upon 
these and other accidents, and comparing cordite with the nitro- 
glycerine powders used in the German navy, Engineering says, 
editorially : 

So far as keeping qualities are concerned, the German powder is 
even better than our cordite. This is also an important factor in view 
of the cordite explosions which have taken place in the magazines of 
British war vessels, fortunately, so far, without loss of life or of a ship; 
similar good fortune may not continue. The report on these explosions 
has been kept extremely quiet so that is is difficult to speak more fully of 
them; but on one occasion it was mere good luck that a battleship was 
not sunk with all hands. Owing to this immunity from disaster, the pub- 
lic have not had their faith in the safety of ships in our fleet shaken in 
the same way as France quite lately was rudely awakened from the con- 
fidence in the excellence of the propellent powder used in her Navy by the 
terrible disaster on the Jéna.—Engincering, Sept. 27, 1907. 


It may be remarked in passing that the German powder which 
is referred to with so much approbation in the above editorial 
relies for its stability upon the same ingredient “ diphenylamine ” 
which is now used in all United States powders. 


Apart from accidents on shipboard, the history of cordite and 
its allied explosives containing nitro-glycerine is filled with inci- 
dents like the following, extracted from the official Reports of the 
British Inspector of Explosives: 


Report of 1902: 

Spain—On June 26th the school of gunnery magazine at Carabanchel 
camp exploded, killing two men and injuring fourteen others, There were 
several nitro-powders in the magazine and the explosion is attributed to 
the spontaneous ignition of unstable ballistite. 

Report of 1904: 

Fire in blending house in which were present 2300 pounds of cordite. 
No person was present in the house at the time. 

Report of 1904: 

Australia—Great excitement at Coolgardie on May 19th when a twenty 
ton licensed magazine blew up. There are strong grounds of suspicion 
that the explosion was due to the spontaneous ignition of some nitro- 
glycerine explosives. 

Report of 1905: 

A magazine belonging to the Thames Storage (explosives) Company 

Limited, in which a quantity of small-arm nitro-compound had been kept 








Fox 


, 


ticles 
upon 
nitro- 
says, 


der is 
1 view 
nes of 
| ship; 
losions 
ully of 
ip was 
e pub- 
ken in 
e con- 
by the 


which 
itorial 
nine ” 


e and 
inci- 
»f the 


anchel 
> were 
ted to 


ordite. 


wenty 
picion 
nitro- 


npany 





nt 


CONNECTION WITH AN EDITORIAL IN “ ENGINEERING.” 153 


for considerable time was burned to the ground. The fire was most 
probably due to spontaneous decomposition. 
Report of 1900: 

On September 21st an ignition of cordite M. D. occurred in the maga- 
zine of the Small Arms Ammunition Factory, Kikee, India. The fire 
was attributed to the spontaneous ignition of the cordite, M. D., but no 
reason for this could be assigned. 

Report of 1907 (Inspector in India) : 

The two explosions of cordite which occurred at Hyberdad on the 7th 
and 1sth of April, 1906, and at Ferozepore on the 31st of August, 19009. 
Special boards of investigation arrived at the conclusion that the explo- 
sions were due to the spontaneous ignition of cordite from some cause 
or other. Below is given a record of nitro-compound explosions which 
have occurred in India previous to the explosions of cordite referred to 
above. 

In 1888 explosion of two magazines. 


In 1890 “ one magazine. 
Tn 1891 2 “ one * 
In 1806 S “ one - 
In 1898 . “ two magazines. 


All these explosions were attributed at the time to the spontaneous igni- 
tion of blasting gelatine owing to chemical deterioration. 
Report of 1899: 

An accident in the manufacture of cordite occurred at the factory of 
Kynoch at Holehaven. Some cordite which was being examined on a 
table took fire and ignited a considerable quantity of the same explo- 
sive which was present in the building. An exhaustive inquiry failed to 
reveal any cause to which the ignition could be attributed with any degree 
of probability. 

It is probable that the above partial list of accidents could be 
more or less completely duplicated from the history of French 
nitro-cellulose powders, which are now known to have been 
manufactured, stored and tested with so little care that they have 
practically nothing in common with our powder except the fact 
that they contain no nitro-glycerine. 

The chief significance of the above list lies in the evidence 
which it affords that cordite has no claim to the immaculate record 
which Engineering has been moved to assign to it at this late day, 
after many years of such condemnation as has been illustrated 
in various quotations already given. 


The experience in this country with cordite and other nitro- 
glycerine powders has not been such as to inspire confidence in 
their stability. A large quantity of cordite purchased with the 
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“ Albany” and “ New Orleans” was destroyed as unsafe within 
a few years after its arrival. The exact dates are not at hand, 
but the life of the powder was much less than ten years. 

Approximately 70,000 pounds of cordite purchased in England 
in 1898 by the U. S. Army, made up into charges for the 
4.7-inch and 6-inch Armstrong guns, was destroyed at Picatinny 
Arsenal in 1908, it having become so unstable as to be in a dan- 
gerous condition. Its condition was indicated by the fact that it 
gave a KI starch test of only four minutes at 82° C., and that it 
gave dangerously high and irregular pressures in firing. 


A further important feature of our experience with cordite 
and other nitro-glycerine compounds is that when decomposition 
does set in it proceeds much more rapidly than in the case of 
nitro-cellulose powders. And, what is of still greater importance, 
that the decomposition is much more likely to terminate in an 
explosion. 

The gradual progress of such decomposition as may occur in 
nitro-cellulose powders is one of the most satisfactory guarantees 
which could be wished, that the change will be detected by the 
very complete’ tests which are a matter of routine, long before it 
can become dangerous. Nitro-glycerine powder, on the other 
hand, after remaining apparently unchanged for a considerable 
length of time, is apt to develop instability quite suddenly and 
rapidly. We have just had a confirmation of this in the case 
of some nitro-glycerine powder at Frankford Arsenal. This pow- 
der showed no marked change in stability from the date of manu- 
facture in 1900 until March of this year. Between March and 
November, however, it lost stability very rapidly and was des- 
troyed. In March it withstood the 135° C. test for seven hours 
without exploding and gave a surveillance test at 80° C. of 16 
days. In November, five samples exploded in less than two 
hours at 135° C. and the surveillance test at 80° C. had dropped 
to seven days. ’ 

A similar case of very sudden.deterioration in a nitro-glycerine 
compound is mentioned by J. B. Henderson and T. McCall in an 
article published in the Journal of the Society of Chemical Indus- 
try for March 15, 1910. This is the case of a lot of blasting 
gelatine manufactured Feb. 4, 1900. 
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On Sept. 9, 1909, this lot was tested and found to be in good condi- 
tion. On Dec. 15, it was in a dangerous condition, decomposition having 
set in accompanied by exudation if the nitro-glycerine. 


While our experience with nitro-cellulose powder has not been 
absolutely uniform, it has included but four incidents in which 
suspicion has fallen upon the stability of the powder. Three 
of these go back to the very infancy of the manufacture in this 
country, and the powders involved had been made by methods 
which were discarded almost immediately afterward. The fourth 
accident was a fire originating in a powder charge which was 
being handled at the New York Navy Yard in transfer from the 
Culgoa. No evidence has ever been found that the powder was 
at fault, and prolonged experiments with a large number of 
samples of the same powder with the same history, have failed 
to develop any indication of instability. We have on hand at 
present many lots dating from the first few years of our manu- 
facture of smokeless pawders, about 1900, which are still in good 
condition. 

Within the current month (December, 1911) reports have been © 
received from a number of lots of powder manufactured in 1898 
which were sent to Culebra, West Indies, in 1902 and of necessity 
stored for a number of years in a way which represented very 
nearly the maximum of unfavorable conditions as to heat and 
moisture, being subjected to extreme alternations as regards both 
of these factors. For the first year it was kept in a leaky coal 
barge, painted black, exposed to the sun, without ventilation ; and 
thereafter, for about 8 years, in a hot and damp underground 
magazine. 

This powder has recently been returned to this country and 
has been examined at the Fort Mifflin Magazine. A considerable 
part of it is still in good condition. Several lots, however, which 
show signs of having suffered more than the others from expo- 
sure to moist heat, have decomposed into a pasty mass which 
deliquesces upon exposure to the air. Not only did none of this 
powder explode as a result of decomposition, but there is no evi- 
dence of any marked rise in temperature having teken place. 
This evidence is a strong confirmation of the statement already 
made, that the disposition of nitro-cellulose powder when it does 
deteriorate is to do so with comparatively slow evolution of heat 
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and with little or no tendency to explode. It also confirms the 
claim that, in general, our powders—even those which contain no 
stabilizer—retain their stability for long periods in spite of un- 
favorable conditions. 


The writer in Engineering alludes to the matter of erosion but 
dismisses it as if it were of little consequence, with the remark 
that : “ experiments have shown that erosion is not only a function 
of the temperature of explosion but also of other factors which 
tend to counterbalance the advantages of the lower explosion 
temperature.” 

It is doubtless true that other factors than temperature have 
their effect upon erosion, but these effects are comparatively trifl- 
ing, and even at that, there is no evidence that they are less 
important in cordite than in nitro-cellulose powder. All authori- 
ties agree that, broadly speaking, erosion is a direct result of the 
temperatures to which the bore of the gun is subjected by the 
combustion of the powder charge, and all authorities are equally 
agreed that this temperature is something like 50% greater with 
cordite than with nitro-cellulose powder. 

There have been no experiments since those of Sir Andrew 
Noble, in 1900, which have thrown any doubt upon the results 
which he records in the following words: 

From the curve showing the quantities of heat you will note that in 
passing from 10% nitro-glycerine to 60%, the heat generated has increased 
by about 60%. But if you will examine the curve indicating the correspond- 
ing amount of erosion, you will see that while the heat is only greater by 
about 60%, the erosion is greater by nearly 500 per cent. 

These experiments entirely confirm the conclusion at which I have 
previously arrived; viz., that heat is the principal factor in determining 
the amount of erosion. 

It should be noted that these experiments cover a range which 
begins far below the percentage of nitro-glycerine in cordite 
M. D. (30%) and ends slightly above that of the orginal cordite 
(58%). 

The following editorial in Engineering under date of March 


15, 1901, gives some interesting facts with regard to the erosion 
resulting from the use of the unmodified cordite of that day, with 
its 58% of nitro-glycerine: 


Cordite is the powder in use in all our guns, and it has had its trial 
in the South African war. What are the results? It is no secret that 
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the erosion with cordite is most excessive, and we believe that this is even 
with guns not designed to give the highest energies now necessary in 
modern artillery. We understand that many of our field pieces in the 
Transvaal have been returned “badly eroded,” and, further, that 

- many of the 47-inch guns in the Transvaal, supplied by the Navy from 
| Simon’s Town, had to be replaced, owing to the wear in the bore quite 

‘ spoiling the shooting. As an instance of the irregularity, we may men- 


* 


“— that the firing of the 4.7-inch gun varied in range by over 400 yards. 
Te oe alone demonstrates to the country the serious peril involved in 
inuing the use of cordite. It is obvious that if these disadvantages are 

flow appearing in the present conflict, in which but a comparatively small 

number of guns are being utilized, a very lamentable position would be 
created if we were at war, say, with two first-class maritime powers, in 
which the long range and the efficiency of the guns must practically con- 
trol the final result. It surely is a very short-sighted policy not to take 
active measures when such facts are well known.—Engineering, March 
15, 1901, “ Smokeless Powder.” 


A comparative study of nitro-glycerine versus nitro-cellulose 
_ powders from the point of view of erosion has recently been made 
| by the Ordnance Department of the United States Army, with 
results which fully confirm those obtained by the British authori- 
ties already quoted. These firings were made in 1907 with the 
30-caliber rifle. Two of the powders used contained 20% and 
30% of nitro-glycerine (the larger per cent being practically that 
which is incorporated in the latest British powder, cordite M. D.). 
The accuracy-life of the rifle was found to be as follows: 
With 30% nitro-glycerine powder .. 2000 to 3000 rounds 
With 20% nitro-glycerine powder .. 3000 to 4000 rounds 
With nitro-cellulose powder 12,000 to 15,000 rounds 
| After 2000 rounds, the mean absolute deviations at 1000 yards 
of the rifles using the different powders were as follows: 
% With nitro-cellulose powder 15.2 inches 


With 20% nitro-glycerine powder 16.6 inches 
With 30% nitro-glycerine powder 26.6 inches 


After 3000 rounds, the deviations increased to the following: 
With nitro-cellulose powder 15.7 inches 


With 20% nitro-glycerine powder 18.6 inches 
With 30% nitro-glycerine powder 37.4 inches 
After 4000 rounds, the deviations increased to the following: 
With nitro-cellulose powder 
With 20% nitro-glycerine powder 
With 30% nitro-glycerine powder . 
entirely lost, rifling practically destroyed. 
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After 5000 rounds, the deviations were: 


With nitro-cellulose powder ........... ........ 16.9 inches 
With 20% nitro-glycerine powder ......Accuracy 
entirely lost, rifling practically destroyed. 
After 15,000 rounds, the deviations were: 
With nitro-cellulose powder ................. ... 24.5 inches 


Thus the rifle using nitro-cellulose powder was in better con-_ 
dition after firing 15,000 rounds than the one using 30% nitro- 
glycerine after 2000 rounds and better than the one using 20% 
nitro-glycerine after 4000 rounds. 

The two series of experiments above described, by Sir Andrew § 
Noble and the United States Ordnance Department, are the only 9 
ones with which the Board is acquainted in which the firings 
were pushed to a final conclusion, and it will be observed that 
the results of the two series are in substantial accord, and that 
they agree entirely with the view expressed by Engineering in the 
article just quoted from the issue of March 15, 1901. 





The claim has been made in the preceding pages that there | 
are good and bad nitro-cellulose powders, just as there are, doubt- § 
less, good and bad nitro-glycerine powders; and that the pow- 
ders which have caused the recent terrible disasters in France may 
fairly be classed as bad upon evidence derived entirely from — 
official French sources. : 

This evidence, which has been so widely published that it seems 
unnecessary to reproduce it here, indicates that in manufacture, 
storage and inspection, the methods used and the precautions 
taken have been such as almost to invite disaster. 

The practice has obtained, for instance, of subjecting old and 
bad powders to a process of retreatment (“radoubage”) and 
from that time forward regarding them as if they were new 
powders, issuing them to service with the date of retreatment as 
if this were the date of manufacture. It is, of course, possible to 
re-work old powders with so much completeness as will make 
them actually new. This is the case with the process of re-work- 
ing which is used with United States powders, to which refer- 
ence has already been made. Here the powder is ground up into 
finely divided particles of nitro-cellulose, which is then subjected 
to all the stages of washing, boiling, etc., through which it passed 
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in original manufacture, the diphenylamine being introduced at 
the same stage of manufacture, and every step of the original 
process being duplicated with absolute thoroughness. The French 
have a process of re-working (“ ramalaxage ”) which, while much 
less thorough than our process just described, is much superior to 
their “ radoubage,” which was in use until 1907, which latter 
| ss consisted only in an attempt to restore the solvents which 
had evaporated from old powder, by soaking the grains in ether- 
alcohol solvent to which was added a small percentage of ainyl- 
- alcohol. 


To subject a powder to such treatment as this and then regard 


_ itas new powder, dating from the date of this treatment, would 


seem to be bad enough, but with this practice was associated 
another which.was even worse. This was to blend several lots of 
powder made at different times, with entirely different histories 
—some perhaps retreated and others not—and to issue them to 
service with a single designation as if they were of a single homo- 
geneous lot, of one date of manufacture and one consistent his- 
tory. It is clear that not only did the bad powders of such a blend 
entirely neutralize the good ones, but that no test could possibly 
have any value because it could not be representative of the whole 
lot. 

It is an extraordinary and very significant fact that the powder 
which destroyed the Liberté (if indeed the fault actually lay in 
the powder) .is thought to have been identified as being practi- 
tally the same as that which destroyed the Jéna; that is to say, 


_ it was made at the same factory (Pont de Buis) at very nearly, 
_» if not exactly, the same time (1906) and by the same methods— 
» methods which a later manager of the factory has condemned as 
 ¢riminally careless. 


1. The explosion of the Jéna was caused by powder made by the factory 


| im Pont De Buis. The explosion of the Liberté was caused by powder 


from the same source, but whose manufacture dates from the beginning 
of the year 1906. 
2. At the end of the year 1906, the director of the factory of Pont de 


| Bais was sent to that of Moulin Blanc and replaced by M. Maissin. The 


latter furnished, in 1907, a report in which he formally accused his prede- 
_ tessor of carelessness. In a manner very precise, he indicated that 
powder of bad quality had been retreated (that is to say indifferently 


_ Testored by different chemical processes) at Pont de Buis, and delivered 


Next, like new powder; while giving for the date of its manufacture the 
date of the retreating. 
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“These are are powders,” said M. Maissin, “which have caused the ~ 
catastrophe on the Jéna.” “These are also those which caused that of the © 


Liberté.” The result of the actual investigation permits us to affirm in 
a manner almost positive that the exposion was due to the inflammation 


of a cartridge in the upper magazine of the starboard forward side. This 
magazine contained only the lot of powder B. M. 13 A. M. 82, 06. P. B 


(Second lot 1906, Pont de Buis.) 

All the artillery officers know that the dates of the lots of powder 
which are issued to them are absolutely illusory.—“ Le Matin,” October 
25, I9rl. 


A lot is taken which has been proved in a gun. If, for example, the 


velocity obtained is greater by 15 or 20 meters than that which is desired, — 


another lot is taken which gives a velocity too low. The two lots are 
mixed and so, by trying many mixtures of powder of different dates and 
origin, a mixture is obtained having the desired velocity. 

At the time of the inquiry of the Jéna, there were many discussions 
on the very grave inconvemiences which these mixtures presented, and 
notably Colonel Jacob was very explicit in this regard. He considers 


that the greatest improvement in manufacture will be to have unmixed ~ 


lots. 


The reason is simple. If you wish, in the sequel, one year after, two 
years after, to render account of the state of your powder, how would — 


you do so with the tests admitted hitherto? You take off a sample and 


you see if it decomposes too rapidly at 110°. But, if you have in the © 
lot which you examine several powders of very different origin, all that 7 
you will know is that the particular grain from which you have taken the 


the sample, is good; but can you say that another grain of the mixture, 
made at another time, will be good also? 

It is certain that this sampling made at random will be good only if 
we have to do with a homogeneous lot.—Statement by M. Paul Painleve, 
Chamber of Deputies Inquiry. Nov. 11, 1911. Page 2082. 

.... Among the memoranda of lots of powder issued to the Navy 
which have passed through my hands, is one which deals with a mixture 


so extraordinary that I think it my duty to communicate it without delay ~ 


to the Budget Commission. 


The lot of 15,124 kilos., dated 1909, included 8474 kilos., of powder : 


finished in 1908, 4501 finished in 1906, 763 kilos., of remnants marked ~ 


1906, and 1386 of a mixture bearing the same date. This mixture is com- 
posed of powders which go back to 1904 and perhaps earlier. It is 
important to observe that this lot does not come from Pont de Buis, but 
from Sevran-Livray. 

.... At Point du Buis, even very recently, the most extravagant mix- 
tures were common. It is curious to note, under the administration of 
M. Maissin, more serious faults than those which he charges so bitterly 
against his predecessor. For example, a lot of powder dated 1908 con- 
tained a large proportion of powder retreated (radoubé) in 1901, and 
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therefore actually manufactured perhaps 5 tor 6 years earlier—so that the 
lot marked 1908 contained in reality powders of 1895 and 1896,—State- 
ment of M. Paul Painleve, Reporter of the Budget, in the Chamber of 
Deputies. 

The following note illustrates still another phase of this matter. 


“Tt is well known that naval officers are charged only with the utiliza 
tion of the artillery on board ship. The powders are delivered to them 
under the direction of the artillery-of-the-port, by the engineers of the 
artillery, a body entirely distinct from that of the naval officers. 

Reliable information permits us to affirm that the orders of the artillery 
have not always executed promptly the ministerial regulations ordered 
after the catastrophe on the Jéna. 

They had still in the squadron last Tuesday, Sept. 30, 1911, ammuni- 
tion 13 or 14 years old. They delivered to the ships of the Third Squad- 
ron at Brest, before its departure for Toulon, the retreated lots, expressly 
prescribed since the Jéna. The commanders protested. The reply to 
them was, “ There is no other powder.” They had to take those powders 
on board. 

The regulations for the conservation of powder says: “ Ammunition 
should be inspected if it has undergone 35° for 14 days or 30° for 90 days.” 

Before the manceuvers the Charles Martel demanded the inspection of 
the magazine which had been subjected to this condition. It was refused. 
On board they had doubts about the lot; there were brown spots on the 
grains in the observation flask, which indicated a decomposition of the 
lot. The matter was referred to the artillery. A chief engineer came on 
board. He examined the grains and said, “ There are evidently gunners 
who have placed their dirty hands on it.”—“ Le Matin,” October, 1, 1911. 


The latest news from France is to the effect that an entirely 
new system of supervision has been established by which the 
officers of the Army and Navy who are to use the powders, are 
given not only the privilege but the duty of supervising every 
stage of the manufacture of the powders and every feature of 
their subsequent life and treatment. 

The new rules, established by a decree of the President of 
France, are quoted in the appendix in Note VIII. They corres- 
pond almost absolutely with the rules which have been in force in 
the Army and Navy of the United States from the earliest days of 
the manufacture of smokeless powder in this country. 


Regarding the conditions to which the powders are exposed on 
board ship, we have already quoted the views of Engineering, as 
set forth in its editorial of October 30, 1908, following an analysis 
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of the conditions brought out by the Jéna investigation. For 
convenience of reference, the following paragraph is again quoted: 

. it is quite clear that the disaster on board the Jéna was due to 
faulty location of the ammunition magazines and to imprudence generally. 
From this speech it is evident that the smokeless powders of any nation— 
and they are all practically the same composition—would have behaved 
in the same way in similar circumstances.—Engineering, October 30, 1908, 
Page 579. Editorial, “ Smokeless Powders.” 

Without going as far as Engineering goes in this paragraph, 
we are unable to resist the conclusion that, to the danger inherent 
in powders badly made and imperfectly inspected, there .was 
added, quite unnecessarily, in the Jéna, the Liberté and other 
French battleships, the danger arising from heat and moisture 
beyond what should have been tolerated and, we hope and believe, 
very far beyond what would be tolerated on a battleship of the 
United States Navy. 


The criticism which has been so freely indulged in above of 
French methods of manufacture and treatment of their powders 
finds its justification in the fact, that, as already stated, every state- 
ment here given is taken from official information frankly given 
to the world by the French Government in an earnest endeavor 
to go to the heart of the causes which have resulted in the recent 
deplorable accidents to its Navy. 


The statements made by Engineering with regard to the 
governments which use nitro-cellulose, and those which use nitro- 
glycerine, powders, are far from covering this ground completely, 
and as they stand may well convey an entirely false impression. 
There is no doubt that nitro-glycerine powders have certain 
rather marked advantages in convenience. And it happens that 
these advantages are such as to be especially important on ship- 
board. Other things being equal, the energy desired is obtained 
with materially smaller weight and bulk of cordite than of nitro- 
cellulose powder. This means not only that more rounds can 
be carried in the magazine but that the charges can be handled 
more easily and in smaller space, from which condition there 
follows a possible saving in the size and therefore in the weight 
of the turret. The smaller charge calls for a smaller powder 
chamber and this permits a shorter gun. All of these advantages 
are freely conceded. They have to do with convenience, not with 
safety; but in the judgment of certain governments they have 
sufficed to outweigh—in their application to ships—the advantages 







PS ein ete 


i as es ere oo ee 





1. For 
juoted : 


; due to 
enerally, 
nation— 
behaved 


30, 1908, 


graph, 
herent 
e was 

other 
oisture 
lieve, 
of the 


ove of 
waders 
state- 
given 
leavor 
recent 


o the 
nitro- 
etely, 
ssion, 
-rtain 
; that 
ship- 
ained 
1itro- 
; Can 
idled 
there 
eight 
wder 
ages 
with 
have 
ages 

















be 




























fF 









CONNECTION WITH AN Epitroriat IN “ ENGINEERING.” 163 





of a widely different character which are very generally attributed 
to nitro-cellulose powders and which have been set forth in the 
preceding pages of this paper. It is peculiarly significant that, 
as pointed out by Engineering, Germany and several other powers, 
while using nitro-glycerine powders for the Navy, where the 


above advantages are important, use nitro-cellulose powders on 


" shore, where matters of convenience are of little or no importance 


‘and where, accordingly, there is nothing to prevent the selection 
of the powder which is considered most advantageous from the 
yiew points of stability, erosion, etc. Granting that Germany 
feels bound to use nitro-glycerine powder for the Navy, there 
must be some very strong reason for accepting the inconveniences 
of using an entirely different powder for the Army. And so with 
all other powers which adopt this policy. 

Again, it is hardly fair to count Japan, Argentina and Brazil 
as committed to the use of nitro-glycerine powders for naval pur- 
poses as a matter of deliberate policy. It has already been 
explained that guns designed for cordite have smaller chambers 
than those designed for nitro-cellulose powder. It follows from 
this, that a nation whose naval guns are of English manufacture 
and therefore designed for firing cordite is practically forced 
to use cordite for the Navy. If such a nation uses nitro-cellulose 
powder for the Army, this fact would seem to indicate a prefer- 
ence for the latter type of powder. 

It has been reported from time to time that Japan was dissatis- 
fied with cordite as a result of the destruction of the Mikasa and 
of the rapid erosion of the guns of all battleships during the war 
with Russia. 

So far as England is concerned, we need not seek far for 
the explanation of her adherence to cordite. She has an enormous 
number of guns—on ship board, in fortification and in reserve— 
all of which have the small chambers which are characteristic of 
guns designed for cordite ; and the magazines, turrets and ammu- 
nition-hoists of her ships are designed for handling the com- 
paratively small and light charges of cordite which belong to 
this design. It is easy to imagine the difficulty and the expense 
which would be connected with a change to nitro-cellutose pow- 
der. And it is not difficult to imagine the panic which would 
follow the announcement that such a change was necessary. It 
is probable that all was done which could be done with prudence 
when the change was made from cordite mark I with its 58% of 














164 Report OF ARMY AND Navy Powper Boarp IN 


nitro-glycerine, to cordite M. D. with 30%. This was a long 5 
step toward a nitro-cellulose powder and it is reported to have — 


been a marked improvement.* 

Looking at the matter from a view point broad enough to 
include both the armies and navies of military powers, and accept- 
ing the authority of Engineering as to the powders used, the 
list is as follows: 


Nitro-glycerine Powder. Nitro-cellulose Powder. 


British Army French Army 

British Navy French Navy 

Italian Army Russian Army 

Italian Navy Russian Navy 

German Navy United States Army 

Japanese Navy (has heretofore United States Navy 
used English guns) German Army 


Argentina Navy (?) (has here- Japanese Army 
tofore used English guns) Argentina Army 
Brazilian Navy (has heretofore Brazilian Army 
used English guns) 
(Signed) Austin M. Knicur, 
Rear Admiral United States Navy, 
President of Board. 
(Signed) Opus C. Horney, 
Lieutenant-Colonel United States Army, 
Member. 
(Signed) J. H. Horpen, 
Lieutenant-Commander United States Navy, 
Member. 
(Signed) Epwarp P. O’HeErn, 
Major Ordnance Department United States Army, 
Member. 
(Signed) Wiutiram A. PHILLIPs, 
Major Ordnance Department United States Army, 
Member. 
(Signed) W. L. Pryor, 
Lieutenant United States Navy, 
Member. 
* Nore sy Eprtor Nava Instirute Proceepincs. Since the above was 
written, information has been received of a further reduction in the nitro- 


glycerine of cordite, which is now fixed at 23.5%. It is unnecessary to 
point out that this is a still closer approach to a pure nitro-cellulose 


powder. 
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APPENDIX 
NOTES. 


I. Modern Artillery—Lieut. A. T. Dawsen, Late R. N. in 
Engineering March 8, 1901, Page 297. 


E II. Smokeless Powder—Editorial, Engineering, March 15, 


19OI. 

III. Naval Ordnance—Lieut. A. T. Dawson, Late R. N. in 
Engineering, August 16, 1901, Page 234. 

IV. Decomposition of Nitro-glycerine—Robert Robertson of 
the Royal Arsenal, Woolwich. Abstract of article in 
Transactions of International Congress of Applied 
Chemistry, 1909. 

V. The Hydrolysis of Nitro-cellulose and Nitro-glycerine 
by Oswald Silberrad, Ph. D., and Robert Farmer, 
D. Se., Ph. D., of the Royal Arsenal, Woolwich. 
Abstract of article in the London Chemical Society 

Journal-Transactions, 1892-1906, Page 1761. 

_ VI. Treatise on the Instability of Nitro-cellulose—M. Jacques. 
Abstract of article in the Transactions International 
Chemical Congress-1906. 

VII. Note on the Stability of Poudre B.—L. L’Heure. Abstract 
of article in Memorial des Poudres et Salpetres, XV. 
1-38. 

VIII. Inspection Powder and Explosives for the Use of French 
War and Navy Departments. 


Nore I. 
Modern Artillery. Lieut. A. T. Dawson, Late Royal Navy. Engineering, 


A March 8, 10901, page 207. 


“.... As to the type of powder to be used as a propellant, 
there is now practically no difference of opinion throughout Europe 
and America, the nitro-cellulose being preferred on all hands. 
The United States, Russia and France have adopted the nitro- 
cellulose form for sometime. Germany has been late in its adopt- 
ance, having used a form of nitro-glycerine powder containing 
about 25% nitro-glycerine but has now practically, I believe, 
decided to adopt a nitro-cellulose powder. Other small countries 
in Europe have not definitely decided on a particular type of 
explosive and may be generally said to be carrying out experi- 
ments. The fact, however, of nearly all the great countries of 
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the world, excepting our own, having adopted it, is to some ex- 
tent a reason why our government should give it the greatest 
consideration. At the present time Great Britain is using cor- 
dite containing about 57% of nitro-glycerine. This powder has 
now been in use for about nine years, and in its day may be said 
to have been one of the best known explosives at the time of its 
introduction ; it was absolutely necessary for our naval suprem- 
acy to introduce a smokeless powder; hence, I would represent 
that at that time Great Britain acted advisedly. The experience of 
the French until quite recently cannot be said to have been too 
highly satisfactory, as all will recall the serious explosion at Tou- 
lon not many years ago, which we have every reason to know was 
due to a deterioration of the powder in storage. Furthermore, I 
understand that the Russian Government’s experience until 3 or 
4 years ago was not ali that could be desired, the nitro-cellulose 
from which it was made not being of the finest quality. In the 
United States they have now generally adopted nitro-cellulose 
powder in their fleet, and are introducing it into their land service. 
I understand the experience with this powder in the U. S. Navy 
is everything that could be desired, although I believe they are 
constantly carrying out experiments with a view of improve- 
ment. The United States land service, however, have until 
quite recently used a nitro-glycerine powder containing about 
10% of nitro-glycerine. The experience they have had with their 
powder has been anything but satisfactory, and on many occa- 
sions they have had serious high pressures in their guns, in some 
cases completely destroying the artillery using it. The experi- 
ences of foreign powers tend to show the wise policy of the 
British Government in not adopting a nitro-cellulose powder at 
the time of its original initiation. Since that period, however, the 
manufacture of nitro-cellulose powders has very greatly im- 
proved, and the powders now being adopted by Russia and Ger- 
many are quite as safe in their use as cordite and other known 
modifications of cordite having various percentages of nitro- 
glycerine. 

“ Nitro-cellulose powder has the great advantage of being 
capable of producing in modern artillery the highest possible 
ballistics with the least possible amount of wear to the gun; and 
therefore at the moment its introduction should be treated from a 
most serious standpoint. .... In guns of low power using 
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cordite the effect of erosion is, of course, much less than in guns 
using large charges; but I contend that as it is necessary for 
modern artillery, except that for special purposes, to have the 
highest possible ballistics, it is of primary importance to use a 
powder which, as far as possible, gets over the objections I have 
just mentioned. 

* The usual objection put forth to the introduction of the nitro- 
cellulose powder is that it will not keep on foreign stations with 
yariable climates. This I must state is erroneous—I have results 
of nitro-cellulose powders stored in some of the hottest climates, 
and these have proved in every way satisfactory, both chemically 
and ballistically, when fired in guns. Some of the great German 
chemists have had this powder under various heat tests for many 
years and have reported to me their definite opinion that nitro- 


cellulose powders, if properly made, are to be relied upon not to 


deteriorate any more than cordite and other nitro-glycerine pow- 


ders when subjected to variable climatic influences. 


_ “I have heard it sometimes said abroad that better ballistics 
can be obtained in a rifle using nitro-glycerine powders as 
against cartridges made up of nitro-cellulose powders. This 
belief is unfounded, as I have been able to obtain from rifle cart- 
ridges of the smallest size used in Europe, higher ballistics with 
nitro-cellulose powder than with cordite at normal temperatures, 
say, between 60° and 70° F, 

“Having laid particular stress on the importance of nitro- 
cellulose powders because they are the only ones by which we can 
obtain constant high velocities up to say 5000 f. s., I will now call 
your. attention to my dangerous space diagram, showing the 
difference between the effect of firing with a high velocity .. . .” 


Nore II. 
Smokeless Powder. Engineering, March 15, 1901. “ Editorial.” 


.... Cordite is the powder in use in all our guns, and it 
has had its trial in the South African war. What are the results ? 
It is no secret that the erosion with cordite is most excessive, 
and we believe that this is so even with guns not designed to 
give the highest energies now necessary in modern artilltry. We 
understand that many of our field pieces in the Transvaal have 
been returned “badly eroded,” and, further, that many of the 
47-inch guns in the Transvaal, supplied by the Navy from 
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Simon’s Town, had to be replaced, owing to the wear in the bore ; 


quite spoiling the shooting. As an instance of the irregularity, 
we may mention that the firing of the 4.7-inch gun varied in 
range by over 400 yards. This fact alone demonstrates to the 


country the serious peril involved in continuing the use of cor- — 3 


dite. It is obvious that if these disadvantages are now appearing 
in the present conflict, in which but a comparatively small num- 
ber of guns are being utilized, a very lamentable position would 
be created if we were at war, say, with two first-class maritime 
powers, in which the long range and the efficiency of the guns 


must practically control the final result. It surely is a very short- — | 


sighted policy not to take active measures when such facts are 
well known. 

“Lieutenant Dawson strongly advocates the use of some form 
of nitro-cellulose—a compound now adopted by most of the first- 
class powers, and in his lecture he demonstrated its many advant- 
ages; but in a leading article of the “ Times” of the 7th inst. 
on Lieut. Dawson’s address, it was stated that 50% more nitro- 
cellulose powder was necessary than of cordite to obtain the 
same velocity, and, furthermore, that the cost of this powder was 
three times, and possibly four times that of cordite. These two 
statements have been met by Lieutenant Dawson in a letter to 
our contemporary on the 9th inst. He proves the statements to 
be misleading by giving the results of experiments with a 6-inch 
(45 cal.) gun, in which a charge of 28.6 lbs of cordite gave a 
velocity of 2875 f. s., whereas 36 lbs. of Rottweil powder (the 
German nitro-cellulose compound) gave 2910 f. s. in the same 
gun. The energy corresponding to a velocity of 2910 f. s. is 
5872 foot tons, while the energy of the same gun at present in 
the service using cordite giving a velocity of 2530 f. s. is only 
4438 foot tons, showing that if nitro-cellulose powder is used an 
increase of energy of 1434 foot tons, equal to 32%, is possible. 
Such an increase of energy by the use of nitro-cellulose powder 
fully warrants our seriously drawing attention to the necessity for 
the immediate introduction of a new type of powder. 

“As to the relative weights of charges with nitro-cellulose 
powder and cordite, we understand that should it be decided to 
keep to practically the same energies with existing guns, but 
making use of a nitro-cellulose powder, which will more than 
double their lives and preserve the shooting of the guns efficient 
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during such life, the charges would not have to be increased in 
weight by much more than from 5 to 10%. 

“ Now at the present moment the country is committed to the 
purchase of many hundreds of the latest type of 6-inch quick 


t firing guns, and a very large number of the heaviest pieces of 


artillery are now being prepared for installation in our principal 
fortresses. The question of the powder which is to be used for 
_ these guns must now be settled. It is true that for many months 
there has been sitting, under the Presidency of Lord Rayleigh, 
a committee, in whose hands we believe the question of the intro- 
duction of explosives now rests. We hope for the good of the 
country that the committee will soon see their way to make a 
specific recommendation, having in view this large amount of 
modern artillery which is being obtained for both our fleet and 
land service, and the consequently serious consideration of what 
modern explosive should be made use of in connection with this 
attillery. We do not think it can be too forcibly represented that 
the committee should, with the knowledge which they must now 
have accumulated, be in a position to make some recommenda- 
tions, so that the new artillery now entering the services may 
have the advantage of using, at all events, what they believe at 
the present time to be the most suitable explosive. If the pur- 
pose of the committee is to develop a new cannon powder, we 
fear that the position of this country must in the meantime 
seriously suffer, for it should be patent to all that to go on amass- 
ing many thousands of tons of an explosive well known to be 
inferior to what other countries are using, may be a serious detri- 
ment to our interests, and tend politically to embarrass us. The 
large production of nitro-cellulose powder going on in Russia, 
France, and Germany should surely be an example to ourselves, 
who have for many years used an inferior makeshift, and should 
receive the attention of those now highest in power and respon- 
sible for the defenses of this country. . . .” 


Nore III. 
Naval Ordnance. Lieutenant A. T. Dawson, Late Royal Navy. Engi- 
neering, August 16, I90I, page 234. 
“The most important considerations in determining the best 
composition of powder to be adopted are, firstly, its keeping 
qualities and safety under normal climatic conditions; secondly, 
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its capability of obtaining the highest possible ballistics, and com 9 


sequently the flattest trajectory; and thirdly, its regularity in 


results, so that the ballistics may not be seriously affected by 
change of temperature or by the wearing away of the gun due to 
excessive erosion. All these qualities are secured by the use of © 
a properly manufactured nitro-cellulose powder, whereas none of 
these conditions can be said to be met by any powder containing 


nitro-glycerine. 
“ At the present time the Russian Goverment manufactures 


EI ib. 


the largest quantity of nitro-cellulose powder. Up to about two # 


years ago all the conditions enumerated were not fulfilled, owing 
to the nitro-cellulose used for the powder not being quite satis- 


factory; but since then they have obtained the best results by 
using the system employed by the Cologne Rotweil Company at 
their factory at Schluselburg. In France and Russia also great 
difficulty was experienced at the outset in obtaining a really 
suitable nitro-cellulose, and in carrying out the necessary operas 


tions to render the powder really homogeneous and safe. Indeed, 4 
it is only by careful study and much experiment that the manu- 


facture of nitro-cellulose powder has now become really reliable 
and stable. The most serious experimental work in connection 


with this matter has been carried out by the Cologne Rotweil — 
Company, at whose establishment extensive chemical research is © 
always in progress. The Russian Government realized this some — 


years ago, and in consequence gave this company a large num- 
ber of orders, rendering it possible for them to establish large 
works in Russia for the development and manufacture of this 
highly important artillery necessity. Thus the average produc- 
tion in Russia of nitro-cellulose powder, manufactured upon a 
Rotweil system, amounts now to about 400 tons per annum. 


2.498 gn988ee8>. 0" FEES 


“It may not have been quite appropriate to introduce the sub- % 


ject of powder into a paper on the mechanical engineering details © 
of ordnance, but the reference made is probably justified by the 
important results following from the use of propelling powder of © 


the nitro-cellulose composition. Indeed, it is, in the author's 


opinion, the only suitable compound for use with high-power — 
artillery, and as experiments have convinced the author that pow- — 
ders containing even a small proportion of nitro-glycerine are 
unsuited to guns developing high velocity, he believes that the — 
British authorities would be well advised in adopting the nitro: § 
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cellulose compound. Difficulties, no doubt, would attend such 
change at the outset; but the wear of the guns at present, with 
all attendant disadvantages, makes the alteration almost impera- 
tive, especially when great power and rapidity of fire are sought 
for, as erosion increases at a much higher percentage with nitro- 
glycerine, and necessitates an exceptionally large reserve of guns 
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Nore IV. 

Decomposition of Nitro-glycerine. International Congress of Applied 
Chemistry, 1909. Robert Robertson, of the Royal Arsenal, Woolwich. 
(Abstract. ) 

“Will (Untersuchungen iiber die Stabiltat von nitrozellulose, 

f and 2, Mitt. Zentrablatt.) in his experiments arrived at the 

conclusion that a normal or intrinsic decomposition is character- 

istic of cellulose nitric esters, including gun cotton, The rate of 
decomposition of pure nitro-cellulose is a function of the tempera- 

and degree of nitration. Instability may be detected by 

larity in decomposition or by an abnormal coefficient of N 
evolution.” Robertson says: “ Decomposition of nitro-glycerine 
with the removal of volatile products was studied between temp- 
eratures of 90° and 135° C. and obtained the following results ” 

“(1) In the apparatus used, the decomposition of nitro-glyc- 
erine proceeds in a manner as uniform as that of a stable gun 
@tton, when volatile products of decomposition are continuously 
removed. 

“(2) The rate of decomposition is a function of the tempera- 
ture, doubling for every five degree change between 95° and 
135° “ 

“(3) Nitro-glycerine has a higher rate of decompositios than 
gun cotton under similar conditions.” 


Nore V. 


7 The Hydrolysis of Nitro-cellulose and Nitro-glycerine. Oswald Silberrad, 


Ph. D., and Robt. Farmer, D. Sc., Ph. D., of the Royal Arsenal, Wool- 
wich. From London Chemical Society Journay-Transactions, 1892-1906, 
page 1761. (Abstract.) 


“Hydrolysis of Gelatinized Nitro-cellulose, etc.—Gelatinized 


; Ritro-cellulose differs so strongly from gun cotton in the com- 
| Pactness of its structure, that it appeared of importance to ascer- 
ie tain whether it underwent a similar hydrolysis in presence of 
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alkali. The course of the reaction was found to be quite analogous — 
in the two forms of nitro-cellulose.” 

“In view of the wide application of gelatinized preparations, — 
containing both nitro-cellulose and nitro-glycerine, an examina~ — 
tion of their hydrolysis was of practical importance. Their be- 
havior is somewhat interesting. It is known that nitro-glycerine © 
volatilizes fairly readily from explosives containing it, and since 
experiment shows that this ester saponifies rapidly in alkaline 
solution, it is to be expected that the nitro-glycerine from such 
explosives will also undergo a similar hydrolysis. This is con- 
firmed by experiments on cordite and ballistite. Both of these 
show a rapid hydrolysis in alkaline solution. An analysis of the © 
residual cordite after hydrolysis shows that the hydrolysis is due 
almost entirely to nitro-glycerine which has passed from the 
explosive into the aqueous solution. Thus it was found that 70% 
of the nitro-glycerine in a cordite had undergone saponification, 
while the nitro-cellulose was almost unaltered.” : 

“This throws considerable light on the mechanism of the 
changes which occur when cordites are subjected to prolonged — 
storage, and the relative stability of cordite as compared with 
nitro-cellulose powder when stored in a damp atmosphere.” 


Ge ee 5-8 ee. 
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Note VI. 
Treatise on Instability of Nitro-cellulose. M. Jacques, International 

Chemical Congress 1906 at Rome, (Abstract). 

“ The stability of nitro-cellulose depends on the main elements 
of climate, temperature, humidity, and method of stowing. It is 
influenced by (1) constitution of the nitro-cellulose (2) presence 
and quantities of impurities (3) treatment of the powder, care, J 
etc. . 
“Even under the most favorable conditions there is a gradual 
retrogradation of stability,’ which cannot be avoided. 

“ Causes of instability: 1. Nature of the nitro-cellulose. The 
instability of nitro-cellulose, or gun cotton, is most marked at the 
limits of nitration. What is sought in the French Powders is a 
mixture of stable form, stable per se, and stable in the mixture. ~ 
Through the desirability of introducing high nitrated insoluble 
nitro-cellulose, this mixture is hard to obtain. 

“ Stability varies directly as contained moisture, and inversely 
as contained sulphuric acids, nitrogen, and as the temperature. 
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“In blending the powder the subsequent stability will be deter- . 
mined by (1) the state of the cellulose as to moisture (2) as to 
purity (3) means of mixing (4) density of mixture (5) tempera- 
ture of operation (6) length of mixing process. 

“Cause 2: Impurities—it is practicably impossible to drive 


ot all impurities; there remain a few traces of nitrates, alde- 


hydes, and organic acids, such as oxalic acid. 
“Litmus tests usually show acid reaction due to minor impuri- 


ties, rather than actual decomposition of the whole. 


“Tests taken at any time are not good for any future time, 
as unsafe conditions may start serious reaction due to impurities. 

“The best way to get rid of the impurities is by making the 
washing process in the manufacture most thorough, and doing 
it in an alcohol. 

“Means of determining instability ; tests: 

“Heat and Litmus tests recommended. Heat tests show the 
gndition of the powder as a whole; the Litmus test will show 
tither that or presence of acid impurities. Heat test recom- 
mended is M. Sy’s test of noting loss of weight of sample heated 
to 115° for 8 hours a day, or for quicker results, to 130-140”. 

“The Litmus (including all paper tests, with iodide of zinc, 
diphenylamine, and chlorhydrate of metaphenlendiamine) tests 
may show either actual total decomposition, or slight decomposi- 
tion due to traces of impurities. 

“The author claims, therefore, that both tests should be made, 
the heat test to determine any latent instability in the whole 
mass, shown by excessive loss of weight due to volatile matters, 
the paper to show either that, or, in case the heat test is O. K. 
and paper test bad, the presence of impurities. 


Nore VII. 
Note on the Stability of Poudre B. L. L’heure. Memorial des Poudre et 

Salpetres, XV, 1-38. Translation by C. G. Storm. ( Abstract.) 

“This note is a study of the behavior of Poudre B in sealed 
tubes, in various atmospheres, (air, nitrogen, carbonic acid) in 
some cases leaving the nitrous decomposition products in the 
atmosphere of the powder; in other cases absorbing them by 
means of a wad of silk or by diphenylurea (the researches of 
Vielle have shown that these substances easily fix the nitrous 


7 
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_compound),.. Temperatures of 110° and 75° have been used, as — & 
from results.at these temperatures one can predict with consider- 9 
able accuracy as to the stability at lower temperatures. Zz 


“ Results of first and second series. These tests showed the 
superiority of sealed tubes over open ones from the consideration 


of stability, after heating at 110°, in cases where the tubes con- : | 


tained CO, or air with silk wool. It is seen that in the sealed 
tubes the stability at 110° decreases very slowly. The powder 
undergoes a slow decomposition, as indicated by the decrease in 
amount of N. 

“Third Series—The decomposition of the powder is only 


slightly reduced by absorption of the nitrous products, where | 


open tubes are used. 


“Fourth Series.—Results indicate advantage of heating in 


sealed tubes in air even without absorbents for NO, etc. 

“ Fifth Series.—These tests indicate the value of absorption of 
the nitrous products. (Closed tubes.) 

“ Sixth Series.—Several powders tested indicate that results ob- 
tained with several varieties of Poudre B agree with those 
obtained for Poudre B. F. 

“ Seventh Series—Results show the advantage of sealed tubes 
and of absorption, (Tests at 75 with atmosphere of N and also 
of air with silk plug.) 

“ Eighth Series—Results indicate that a sample of Poudre B. 
N. F. of. poor stability is improved by heating in sealed tubes. 

“ Ninth Series.—1. Stability is not improved by replacing open 
tubes by one partly closed and containing an absorbent for NO,. 

“2. The superiority of sealed to open tubes is indicated, but 
results show that air, CO, and N give very little difference in 
stability. 

“3. Powder heated in sealed tubes retains not only its chemical 
stability, but its ballistic properties as well. 

“4. A gradual slow decomposition of the powder is indicated 
by loss of N and coloring of the silk. 

“5. The pressure in the tube is always-relatively low. 

“ Tenth Series.—Results similar to ninth series. 

“Eleventh Series.—Tests made on large grain powders and 
_ confirmed the previous tests on fine powder, showing the supet- 
iority of sealed tubes compared to open tubes.” 
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GENERAL RESUME. 


“The stability of powder at 110° and 75° is considerably 
increased by enclosing in sealed tubes, containing an inert atmos- 
phere (air, N, or CO,) and an absorbent for nitrous products 
(silk, for example). 

“The tests show that prolonged heating at 75° (for as much 
as 80 days) does not appreciably affect its resistance to the ordi- 
nary 110° test. However, decomposition is not entirely arrested ; 
the loss of N, loss of weight, reduction in velocity and, finally, 
the gradual darkening of color of the silk wool, show decom- 
position to be continuous, but very slow. 

“At r1o° the pressure in the tubes increases rapidly to the 
bursting point, amounting to several atmospheres; at 75° the 
pressure never exceeds 1 Kg., even after 80 days of heating. 

“The absorption of nitrous products in the atmosphere of the 

tubes or those partly closed, gives no appreciable benefits.” 


HYPOTHESIS. 


“The fact that powder at high temperatures is better pre- 
served in sealed than in open tubes, may be attributed partly to 
th fact of the pressure developed in the interior of the tubes dur- 
ing heating and partly to the fact that the solvent remains in the 
powder instead of being volatilized. We have attempted to deter- 
ned ~- respective influence of each of these factors. 

. Influence of pressure.—The results of several tests indi- 
cate ‘that the effect of slight pressures is very small, when the 
solvent is eliminated ; so that the the beneficial effect of heating in 
sealed tubes cannot be attributed to the pressure. 

“2. Influence of solvent—The process used consisted in heat- 
ing the powder in open tubes in an atmosphere kept partly satu- 
tated by vapors of alcohol and ether, thus preventing loss of the 
solvent in the powder. 

“The results showed clearly that the retention of the solvent 
in the tube is the chief cause of the benefit gained by heating 
the powder in sealed tubes. 

“The presence of the solvent vapor in the atmosphere of the 
powder does not prevent nitrous decomposition, but, on thé other 
hand, the gradual yellowing of the silk indicated progressive 
decomposition, as did also the constant decrease in N contents, 
and loss of weight of the powder. 
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“As the solvent does not retard dissociation of the nitro-cel- 
lulose, it is necessary to find the cause of its marked effect on 
stability. 

“The following explanation is proposed. 

“(a) Nitro-cellulose. 

“The decomposition of nitro-cellulose (powdered) by heat is 
a simple phenomenon of dissociation, and the speed of evolution 
of nitrous products is constant at a given pressure and tempera- 
ture, when the products diffuse freely into the air. 

“For the nitro-cellulose agglomerated by compression, the 
phenomenon of dissociation is complicated by secondary reac- 
tions in the interior of the mass, the nitrous products of decom- 
position react on the nitro-cellulose molecules and increase the 
rate of decomposition. Thus, under mechanical compression, there 
remain inter-molecular spaces, sufficient for passage of the gas. 
These secondary reactions explain the low stability of nitro-cel- 
lulose made compact by pressure without gelatination. (Eixperi- 
ments of Vielle). 

“(b) Colloids and Poudre B. 

“In perfect colloids the agglomeration of the molecules is 
sufficient to reduce the inter-molecular spaces to a dimension less 
than that of the gas molecules, as a very thin membrane of 
collodion prevents diffusion of gas. Gaseous products cannot 
then form in the space between the molecules, and hence the 
effect is to limit molecular dissociation on heating to the surface 
which is in free contact with the atmosphere. 

“ But under the action of heat, the solvent molecules are elimi- 
nated, little by little, and spaces tend to form. After a certain 
time the colloid undergoes shrinkage, which may be sufficient to 
fill up these gaps. However, a point is reached where the shrink- 
age ceases and where the loss of solvent creates interior channels 
sufficient for passage of gas. The molecules of nitro-cellulose 
in contact with the channels may then be dissociated, and the 
nitrous dissociation products produce secondary reaction danger- 
ous to the stability of the nitro-cellulose. 

“On this hypothesis the stability of Poudre B is intimately 
connected with its degree of compactness, and the harmful effect 
of heating consists more in the destruction of its compactness by 
elimination of the solvent than in a direct decomposition of the 
nitro-cellulose. 
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“The ordinary 110° test gives a measure of the time necessary 
to produce a dangerous porosity in the powder. 

“ Heating in a sealed tube, preventing entirely the loss of sol- 
vent, alters very little the original stability of the powder. 

“ The principal action of stabilizing bodies (amyl-alcohol, Urea, 
diphenylamine, etc.) is to absorb nitrous products and reduce 
their formation in the interior of the powder, thus retarding the 
dangerous effects of porosity. 

“Thus, the introduction into Poudre B of substances having 
an affinity for nitrous vapors considerably increases its stability, 
while the absorption of these nitrous products from the atmos- 
phere of the powder has no beneficial effects, as noted in tests of 
series, 3, 9, and Io. 

“ The benefits gained at 75° having been as great as at 110°, it is 
almost certain that storage in completely sealed receptacles at 
ordinary temperature will increase stability at higher temperature. 

“It does not appear impossible to realize a practical method 
of preservation comparable to that in sealed tubes, and we hope 
for the adoption of absolutely air-tight metallic cases for Poudre 
B and particularly for powders stored in hot magazines. 

“The presence in the powder of a wad of silk wool for the 
absorption of nitrous products in the atmosphere of the metal 
case would also be of benefit.” 


Note VIIL. 


Inspection of Powder and Explosives for use of French War and Navy 

Departments. 

As a result of the accident on board the Liberté, of the insist- 
ent demand of the Navy Department to inspect the manufacture. 
of all powder intended for naval purposes, and of the recent 
investigation by the Chambre of Deputies of what has been 
termed in France the “ Scandale des Poudres,” the Ministers of 
War and Marine made a report to the President which has 
resulted in the following decree; 

“The President of the French Republic, 

“Acting upon the reports of the Ministers of War and of 
Marine, . 

“Considering that it is important that the department employ- 
ing powder and explosives should be in a position to inspect the 
manner in which their orders for the same are executed, 
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“ Decrees: 

“ Article 1—That, for the purpose of enabling the War and 
Navy Departments to follow the manner in which their orders 
for powder and explosives are executed, inspection departments 
shall be established in all powder works. 

“ Article 2—This inspection will be made under the direction 


of the Ministers of War and of Marine, each acting independ- | 


ently of the other. 

“The personnel assigned to this duty will comprise: 

“ For the War Department: 

Artillery officers of the Army. 

Administrative officers of the Ordnance Department. 

Subaltern officers. 

“ For the Navy Department: 

Naval officers. 

Naval ordnance engineers. 

Administrative officers, non-commissioned officers and 
technical employees of the Navy and Naval Ordnance 
Department, and civilian employees of the Navy. 

“The bureau of inspection for the War Department will be 
attached to the powder board of the War Department at Ver- 
sailles and placed under the orders of the general, president of 
that board. 

“The bureau of inspection for the Navy Department will be 

attached to the inspection department of manufactures of naval 
ordnance and placed under the orders of the inspector of manu- 
factures. 
_ “The bureau of inspection of each of these two ministerial 
departments will have a laboratory in which will be made the 
tests prescribed by the specifications, the tests defined by the 
regulations concerning the manufacture and the conditions of 
acceptance, and in general all experiments and tests concerning 
powder and explosives. : 

“ The laboratory of the bureau of inspection of the Navy will 
be attached to the central laboratory of the Navy. 

“ Article 3.—Inspection will be made for the acceptance of 


raw materials, of the process of manufacture, and of the processes 
comprising either the constitution of the elements of the lots or 
of the lots themselves. 
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“ Article 4.—The inspectors shall have access to all parts of 
the powder works, laboratories, and proving grounds, as well as 
to all storerooms containing raw materials, powder or explosives 
finished or in process of manufacture. 

“The personnel directing the manufacturing establishments as 
well as the shop foreman will give the inspectors all information 
required concerning the details of manufacture. 

“The inspectors will refrain from any interference in the pro- 
cesses of manufacture. 

“ Article 5.—The officers and employees of the Navy Depart- 
ment assigned to the inspection department of the manufacture 
of powder and explosives will be authorized, upon the request of 
the Minister of Marine, to pass periods of instruction in the 
‘Laboratoire Central des Potidres et Salpetres,’ at the powder 
board at Versailles and in the establishments of the War Depart- 
ment charged with the execution of orders for powder and explo- 
sives for the Navy. 

“Article 6.—Special orders from one or both departments, 
according to circumstances, will arrange details for the application 
of the present decree in the powder works coming under the 
authority of the War and Navy Departments, and, if necessary, 
in private works. 

“Article 7—The Ministers of War and of the Navy are 
respectively charged with the execution of the present decree, 
which will be inserted in the ‘ Bulletin des Lois.’ 

“Paris, November 23, 1911.” 
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THE VANDALIA’S FLAG. 
3y WILLIAM CHURCHILL, 


Sometime Consul-General of the United States for Tonga 
and Samoa. 





I find that I have kept no record of the transactions in the 
matter of the Vandalia’s flag other than skeleton memoranda that 
I wrote a despatch urging the State Department to condemn it off 
my property return in Apia, and take it to Washington where the 
ravages of time would gnaw less quickly, and that some months 
later I had received instructions as requested and shipped the his- 
toric ensign. Details, it will be seen, are lacking, but they remain 
in my mind with sufficient accuracy. 

Take up the story of the disaster where Louis Stevenson left 
it off in his “ Footnote of History.” I cite this because it is the 
most accessible account, the best story of those days and nights of 
gale was written by John P. Dunning, Associated Press corre- 
spondent, and published a month or six weeks after the event 
by the papers taking that service. It may be yet more convenient 
to take up the story at the end of my brief letter * when presenting 
to the Academy the autographed photographs of Seumanutafa 
and Fa‘atulia, it would be a fit tribute that the flag and the pictures 
should find display together. 

Sullenly the clouds drew back from the sea, the slope of Mount 
Vaea came into sight once more, a sight of ruin of a landscape once 
smiling. Upward and backward the heavy clouds slowly with- 
drew, men saw again after dreadful days the peak of Vaea, then 
slope after slope of the rearward mountain was reveated. At 
last the dull weight lifted from the Tuasivi at the summit of the 


*Unirep States NAVAL INSTITUTE PROCEEDINGS, xxxiv, 601. 
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mountain crest, to windward the sharp ridges of Letongo Mount- 
ain were once more visible, to the leeward the eye found again 
the flat table top of Tofua. 

The wind was stilled. That wind, the source of all the evil that 
had been wrought; aflavit Deus et dissipati sunt, the Armada 
motto, yet ours was an Armada trapped helpless in Apia, Trenton, 
Vandalia, Nipsic, wood they were and they were snarling with 
steel, yet they would have fought man for man had not wind set 
on a battle gage which neither foe nor friend could decline, a hope- 
less contest of man against an onshore gale and the biting reef 
within the tossing of a biscuit. The sea alone was in turmoil 
when the breeze went down and the nimbus of the storm went 
upward. You cannot imagine the sea within the Apia reef, it 
fights and worries for days after the gales have passed; the 
Vaisingano, pleasantly named the river of the fragrant pandanus 
blooms, pours torrents over its bar of coral chips; the currents 
swirl between the reef groves, gnawing, rending, tearing. Fine 
bones there were to pick in Apia harbor. 

Close to the Vaisingano mouth and a little to the westward lay 
the Olga and the Eber stranded and torn; a little farther to the 
west and on a coral shelf, to which local taste has given the 
name Cape Horn, lay the Adler, tossed high out of water, her 
keel barely awash at high water full and change; there she lies 
to-day blushing with rust at such unwonted ship burial, riven 
is her hull, corkscrewed in the pleasant air. East of Vaisingano 
on the coral stretch which extends northward to form Matautu 
Point lay the Trenton, dead, lay the Vandalia, dead; two dead 
ships, but even dead they were not disgraced. Higher up the 
point lay the Nipsic, stranded, sorely wounded, but still alive. 
How she got in safety to that beach no man ever knew. She 
writhed like a cat in and out among corals which should have 
torn her bottom out, what she could not dodge she rammed and 
broke a miracle way through. Ten years afterward when on 
formal visits to receive the quota of nine guns speaking the 
peaceful salutation, the shortest way for my gig was through a 
lane gouged athwart two reefs, the path which the Nipsic had 
pioneered, scarcely in a century may the madrepores repair what 
this sole surviving ship did to their walls and bulwarks. 

Kimberly, on the beach—no admiral was ever disgraced by 
striking his flag to the elements in their fury—intent upon the first 
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duty of all captains courageous, was caring for his men whom 
the sea had spared. There were survivors to be housed; what 
became of Seumanutafa’s Samoans it is hard to say, for every 
roof that had escaped the gale protected more than its complement 
of the rescued. There were survivors to be fed, and the fury of 
the hurricane had spared the land no more than the sea; rations 
were a crying problem in a scarcely civilized community where to- 
day’s feast means to-morrow’s famine. There were the dead to 
bury. Every day saw the firing parties winding up the Ifiifi road 
to a little hillock where grave after grave lengthened the orderly 
line of burial quarters, there to lie still until the last draft came to 


_carry the crews home to Mare Island. 


If food was hard to come at in these first days on the beach 
drink was put still further out of reach. Here enters Blacklock. 
You will find Blacklock threading through this narrative, William 
Blacklock, Vice Consul-General of the United States, by long 


odds the finest figure that the motley show of Samoa has ever 
“presented. I had cause to regret that I yielded to high repre- 


sentations and neglected to continue him in office; one of the 
pleasantest recollections of my tour of duty is that at the end I 
was able to renominate him to the post. It was Blacklock, when 
the gale was at its worst, who went through the wickedness of 
waterside Apia and closed the bars ; just what his authority might 
have been no one really ever knew, but a moral force in time of 
need is superior to ordinances of aldermen and such like foolish 
officialdom. 

Those processions to Ifiifi, and they were spread along many 
days as the sea reluctant yielded its prey, were not the only 
funerals. There were dead in the narrow harbor, dead ships to 
bury and no ritual in any prayer book for such solemnity. It is 
easy for the disciplined mind to contemplate the death of a ship 
in her own element, no one but can feel the thrill when the trooper 
Birkenhead makes her last plunge and the gale pauses abashed 
at the rattle of accouterments and the soft thud of pieces when 
aligned on decks already awash platoons presént arms to their only 
conqueror. But what to do with ship corpses on the shore? The 
dead ships were a danger to the living, twice a day the tides 
washed out of their bowels that which was a menace to the com- 
munity. Dead ships caught fast in the coral of a treacherous 
shore cannot bury their dead. Help must come from somewhere. 
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Again Blacklock. I have said that he was Vice Consul-General, 
More than that, he was acting in the place of his absent chief. 
There were regulations, the navy had its set of regulations, the 
State Department had its volume of regulations, Blacklock was 
doubly bound. But coils of the reddest tape could not hold such 
aman. What could not be done by him in the coils of regulation 
could be done by a corporation. There sprang into being the 
Trenton and Vandalia Wrecking Company, its first duty to pre- 
serve the little town from the pestilence breeding to windward. 
It was all Blacklock working for good, sometimes a little diffi- 
cult to know whether it was Blacklock in official position, or the 
company, working hotly in the burial of the dead ships. But the 
work was done, the ships were torn to pieces and the menace was 
lifted from the town. 

It is pleasant to recall the courtesies paid the Calliope as she 
inched her way through the bottle neck of the barrier reefs and at 
long last won out to the safety of the open sea. Ready to die 
the Trenton lay in that passage steaming to her anchors and 
dragging, her death the only thing that could give the Calliope 
the chance to be free. Yet as the Calliope went by full honors 
were given and returned, ave, Caesar, morituri, as gentlemen and 
gentle ships should do. When we see the executives keeping their 
manners in the article of death it does not surprise us that the fleet 
fought through its supreme engagement with colors flying, there 
is a dress of death and these ships wore it. 

After the havoc had all been wrought there rose above the 
water the ensign of the Vandalia, sodden with the weight of rain 
in its four fathoms of breadth, far too heavy to be rippled by the 
milder breezes, hanging in mourning over the wreck and death 
below. It was Carlin’s duty to strike the flag when all was over, 
once ensign now wreck stuff and mere salvage. In time of such 
disaster men know men, Carlin gave the flag to Blacklock, a fit- 
ting disposition. Modest above all things Blacklock would not 
accept it for himself, it was to him something too fine for any 
Trenton and Vandalia Wrecking Company then coming into being 
out of the nation’s loss. He inscribed it on the property return 
of the consulate and gave it the noble space on the wall, in time 
he decorated its place of honor with rusted cutlasses and coral- 
clogged firearms, to which in my own time and in recognition of 
the same fetichism I added weighter decoration of shells from the 
Trenton’s magazine. 
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There it hung for ten years. I knew it would leave an empti- 
ness and a void when | shipped it home to custody where it would 
ever be a green memory. What else could I do? There was the 
mildew to fear in an unequal fight. There were ravaging insects 
at work upon the bunting. Once I had a reverend visitor, his 
title.left me incautious, only jist in the nick of time did I hold 
back his pocket knife from the star which he sought to excise 
from the field of thirty-eight. I am glad that this flag which the 
Vandalia wore to her death will find its proper home in loving 
keeping where new sailor generations are bred. It is a record of 
disaster, it is the flag of a surrender, but we are proud of its re- 
minder that in all history only one foe has ever seen the flags of 
an American squadron come down, that foe the brute violence of 
the angry heavens. 
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WHAT’S THE MATTER WITH THE NAVAL ACADEMY? 
A PLEA FOR A FIVE YEAR COURSE. 
By Lreut.-ComMMANDER A. W. Hinps, U. S. Navy. 





There is probably no school in the country with a better reputa- 
tion for thoroughness than the U. S. Naval Academy; and there 
are many reasons why the Academy should have this fair repu- 
Mation. The instructors are conscientious—both the civilians and 
the naval officers. The sections consisting of from 9 to 12 mid- 
shipmen are small enough, ordinarily, to allow for individual 
instruction in addition to the assignment of marks for gradation. 
Compared to other schools the sections here are only about one 
third as large. 

The arrangements for the midshipmen are almost ideal. The 
quarters are comfortable ; the food is good ; the study and exercise 
hours are remarkably well balanced ; during study hours there is 
no interference by room to room visiting ; there is not the slightest 
ground for the criticism of the late Mr. Crane on all college 
courses, i. ¢., that a large percentage of college undergraduates 
spend their time getting drunk. 

It would be a difficult matter to suggest any method of teaching 
better than the one that has been used here, with success, for many 
years. Lessons are assigned and the midshipmen dig them out for 
themselves. Day after day they recite on these lessons—tell 
what they have learned about them and receive a mark for the 
day’s work. This gives them confidence and teaches them to rely 
on their own efforts. At the end of a month an examination 
brings out what the midshipman have retained of the month’s 
work and the semi-annual and annual examinations show whether 
they have kept in their minds the general principles covered dur- 
ing the term’s work. The system of teaching used at the Naval 
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Academy is used by very few other schools in the country— — 4 


in fact West Point is probably the only other school using it. 
The reason of this is that at the other instituions of learning the 
sections are too large and the instructors too few to allow much 
individual instruction or to allow for individual recitations, 
The number of instructors provided for the school is of course a 


function of the money provided for running expenses ; the number — 


here is, ordinarily, sufficient for the needs of the school. Where 
there are 25 or 30 students in a section the only feasible way to 
cover the subject matter is to have lectures, i. ¢., have the in- 
structor do the reciting, and find, from examinations, what the 


students have learned. There are two main objections to the — 


to the lecture system. (1) There is a certain amount of inat- 9% 


tention even at the most interesting lecture ; at some time during 
the talk the thread will be lost, and, even though this may be 
momentarily, the value of the lecture will be decreased by reason 
of such loss. (2) It is a bad policy to work out the difficult 


problems for a student; he will remember much longer if he is | 
compelled to work out everything for himself. It is very prob- — 


able that if the other schools of the country had enough 
instructors to keep the sections small they would use the 
same system of teaching used at the Naval Academy. 


Criticism CREEPING IN. 


Notwithstanding the fact that the methods of teaching used here 
are good, and that the midshipmen probably use more of the four 
years at the Naval Academy to advantage, on an average, than is 
used in other schools, criticism of the Academy and its graduates 
are creeping in—from the fleet and from other sources. A 
straw vote taken here would show that the majority of the in- 
structors and heads of departments think that in preparing them 
for their life work we are not giving the midshipmen the best 
course we could give them. 


The main trouble with our course as it now stands is that it © 


is one year too short. Twenty-five years ago the principal 
studies at the Naval Academy were mathematics, English, physies 


and chemistry, seamanship, navigation, and modern languages. ~ 


ON + ¥ 


Marine engineering and ordnance required only a fraction of the # 


time they now require. 
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At that time the course was well covered, for there was great 
competition for the comparatively few commissions issued to each 
class. The time taken to graduate was the same as it is now— 
four years. During the twenty-five years some of the studies like 
mathematics, navigation, physics and chemistry, English, and 
modern languages have changed very little. Other studies like 
marine and electrical engineering and ordnance and gunnery 
have changed greatly. The changes in the last named have all 
been additive. It seems fair to say that all three have doubled 
in the amount the midshipmen have to learn in order to thor- 
oughly understand the subject ; and yet, with the entrance require- 
ments very close to what they were then we are trying to cram all 
this additional learning into the heads of the midshipmen in the 
same length of time as was taken twenty-five years ago. 

A comparison of the number of two hour periods spent on each 
subject in 1889-1900 and I9gII-I9gI2 is interesting. 
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This table shows that mathematics has lost 54 periods, physics 
and chemistry 44 periods, and mechanical drawing 96 periods 
during the past ten years. 

The loss in mathematics is the one that does the heaviest dam- 
age; it hurts the courses in physics and chemistry, in navigation, 
in ordnance and gunnery, and in marine and electrical en-- 
gineering—practically all other subjects. On account of lack of 
time and lack of practice in mathematics, the students, at the pres- 
ent time, take up new subjects poorly equipped. They cannot 
perform the ordinary operations of algebra and trigonometry 
tapidly and accurately, and instead of spending their time and 
energy on new work they have to spend it in reviewing mathe- 
matics in order to apply it intelligently to the allied subject. 

The loss in physics and chemistry is also a drawback. “From 
a study of the courses at West Point, and at other schools, it ap- 
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pears that they spend much more time on these subjects than is 
spent at the Naval Academy. A knowledge of both physics and 
chemistry is needed in a successful naval career. We are con- 
stantly called on to use the general principles learned from them. 
A knowledge of chemistry is absolutely essential in the engineer- 
ing of the present day. A midshipman must have a reasonable 
understanding of the science of physics before he can successfully 
take up the study of marine and electrical engineering. Labora- 
tory measurements, experiments and demonstrations as well as 
recitations are necessary. The Naval Academy has excellently 
equipped chemical and physical laboratories, but insufficient time 
is allowed for their use. No college or scientific school expects 
a student to acquire a working knowledge of these subjects in 
less than three times the number of periods allotted to the study 
of physics and chemistry at the Naval Academy. The study of 
sound, light and heat is closely allied to that of mathematics; 
it requires the midshipmen to think and, after all, the practice of 
reasoning is one of the best features of the Naval Academy edu- 
cation. 

If enough time were given to mathematics to get it thoroughly 
ground in so the midshipmen could apply it successfully to the 
allied subjects, the time allotted to marine engineering and to 
navigation would be sufficient as it stands. This does not take 
account of the loss of time in mechanical drawing which is one 
of the branches of marine engineering ; 112 periods is not enough; 
160 periods would be nearer the necessary time. Incidentally, 
there is good authority that the army and outside concerns are 
glad to get our graduates because they are good in mechanical 
drawing. A blue print of a piece of machinery is not an enigma 
to them. This will not hold true when we begin to graduate the 


_midshipmen with only 112 periods spent on mechanical drawing. 


In addition to more time devoted to mathematics, and to phys- 
ics and chemistry, more should be given to electrical engineering 
and to ordnance and gunnery. 

It is pretty generally admitted that naval officers in our service 
are weak in electrical engineering. There are too many things 
on board ship that depend on electrical gear to allow this con- 
dition to exist. Lighting the ship, its ventilation, working the 
turrets and guns, supplying ammunition, interior communication, 
fire control, in fact the whole efficiency of the ship as a fighting 
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machine is so vitally affected by the efficiency of the electrical 
installation that we cannot afford to graduate midshipmen and 
leave them in an admittedly weak condition as far as electrical 
knowledge is concerned. 

Ordnance and gunnery is in the same plight—there is simply 
not enough time to cover the subject properly. The head of the 
department states that it would require one-third more time than 
is now assigned to that department in order to send the midship- 
men away from here well qualified. 


COMPARISON WITH OTHER SCHOOLS. 


During the past four or five months the writer has obtained 
data from many of the leading colleges of the country. While 
the information was very full, it is rather hard to compare these 
institutions with the Naval Academy on account of the different 


methods of teaching and marking. In making the comparisons 
engineering courses were selected as they bring in mathematics 
“and engineering, and it was thought that allowance could be 


made for the additional subjects taken at the Naval Academy, 
subjects which are strictly professional and which are not taken 
at other schools. While we did not get everything sought for 
from the information sheets from these colleges, the following 
facts were established beyond question: (1) The entrance re- 
quirements are higher at all the colleges heard from than at 
the Naval Academy. (2) The mathematics at the academy is 
about the same as that of the other colleges. (3) The courses 
in engineering are about equally difficult. (4) Not one of the col- 
leges has a course shorter than four years. (5) Two of the 
colleges ; although having more rigid entrance requirements than 
the Naval Academy, do not graduate their students in engineer- 
ing in less than 5 years. (6) Ten of the eighteen used for com- 
parison have additional courses of from one to three years in 
engineering—this means after the preliminary four years of work. 

We have at the Naval Academy the brothers of these college 
men. The average brain power here ought to equal that at the col- 
leges. How then can we cover thoroughly the same ground in 
four years that they cover in an average of more than four years if 
the college students are better informed when entering college. 

But we do not cover the same ground—we cover much niore. 
The mathematics and engineering are about the same. The Eng- 
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lish and physics and chemistry are perhaps a little easier than in — 


the engineering courses at other schools. But many things are 
covered here that engineering courses in colleges never touch, as 
for instance—navigation, astronomy, modern languages, seaman- 
ship, international law, ordnance and gunnery. How can we ever 
cover this extra work in less time than the other schools take when 
their men are better prepared at entrance. There is at hand a 
letter from a Naval Academy graduate so apropos that I must 
quote an extract from it: “I am a graduate of the U. S. Naval 
Academy, retired, and have been teaching twenty-five years, 
There is no doubt that your course should be one of five years for 
the best results to the student. Time is required to do good work 
anywhere. To teach students fundamental principles so th... they 
cannot forget them even if they try ; to teach students to de > hings, 
to originate, instead of copying, requires time.” 


Lack oF COMPETITION. 


Competition at the Naval Academy was killed ten years ago 
with the advent of the big classes. It seems unnecessary to call 
attention to the value of competition. The wonderful improve- 
ment in gunnery and in engineering in the navy are examples of 
the result of competition. In the days when the commissions 
per class were but few, there was a scramble for them and the 
best man got them. The commissions were the reward of hard 
work and well cultivated intellect, and the graduates who got them 
were the thinkers of the class. 

With the large classes came the need of a greater number of 
officers. We had to have them to man the ships. The midship- 
men knew this and studied less. The marks went up; 2.5’s gave 
way to 3.0’s, for they all had to be graduated. 

All this resulted in what was near kin to a union. The mid- 
shipmen realized that if the bright ones studied hard the ones 
who were “ wooden ” could not get through. It became bad form 


to “ study out of study hours,” and why not? It is against human 
nature to do more than one needs to do. The plane of marks 
was necessarily shoved up in order to supply our own needs, and, 
once up, it became difficult to lower. It is not my desire to go on 
record that these men will not make good officers. I trust they 
will, I believe they will if they work hard. This much, however, 
is certain; they must cultivate out in the service the thinking 
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power that they should have more nearly perfected while at the 
Academy. 

Next year, unless the laws are changed, the large classes will 
cease to exist. This will be a bad thing for the Academy and for 
the service at large. The classes should be kept as large as they 
are now, but only the number needed to fill the vacancies should 
be commissioned. This would give a lot of education at the ex- 
pense of the government, but the money weuld be well spent. 
Furthermore, the students who spend 5 years at the Academy, 
even though not commissioned in the navy at graduation, would 
be of great value in war time. 

The Bureau of Navigation could decide how many are needed 
each year. Out of an entering class of say 300 there might be 
Joo or 120 to commission, and competition, one of the most 
powerful incentives ever used at the Naval Academy, or anywhere 
else, would help work out the Naval Academy problem. 


AGE OF ENTERING. 


The age of admission and the entrance requirements should be 
low for many reasons, among which are: 1. Algebra and geome- 
try form the foundation of all mathematics ; if those two subjects 
were taught here we could be sure the midshipmen have the 
proper foundation to build on. 2. The Naval Academy would 
get a more ambitious set of boys. Suppose, for instance, the 
lower age limit to be 18 years; most boys of that age who are 
ambitious have decided what they are going to do in life, and, 
even at 17 many of them have started the education that is to fit 
them for their life work. 3. The younger the midshipmen are 
the more impressionable they are and the easier it is for them to 
drop into the “ Customs of the Service.” 4. If taken, say on an 
average of two years younger, they could put in the additional 
year required for a proper education and still become commis- 
Sioned officers two years and a half younger than they do now. 
The age of entrance is now 16 to 20, a mean of 18 years; add 6 
years for the present course (cunting the two years at sea) and the 
average age for commissioning is 24 years. The Smith Bill makes 
the entering age 15 to 18, a mean of 16.5 years, add to this the 
5 years which are need here and there results an age for commis- 
sioning 21.5 years, which is two and a half years less than the 
present age when commissioned. 
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SuMMING UpP. 


A five year course would give sufficient time in mathematics 
to properly fit the midshipmen for studying the other subjects 
taught here; it would give sufficient time in physics and chemis- 
try, in ordnance and gunnery and in electrical engineering. It 
would give a total time of one year on summer cruises, which — 
ought to furnish enough sea experience to justify a commission | 
on graduation. 

And if the congressmen and senators are allowed, after 1913, 
the same number of appointments they now have the percentage 
of commissions issued to a class at the end of 5 years would be 
small enough to keep alive the keenest kind of competition. 
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CRUISING IN FORMATION.* 


Translated by ComMANDER R. R. BeLtknap, U. S. Navy. 





A. STATION KEEPING. 


Good station keeping is an indispensable fundamental condition 


' for good and safe steaming in formation. This should be per- 
- fectly clear to every watch officer, and as a result of this knowl- 


~ 
é 
5 


aoe? 


" edge every one of them should have the energetic determination 


be always properly in position, and to improve continually 


“mm his manner of attaining this end. 
’ A general principle is that an officer will steam better the fewer 


engine signals (1. ¢., changes of speed or of the engine revo- 
lutions) he needs for keeping station. Beginners generally steam 
in a way much too unsettled. They are often too rash with 
engine signals, and still they do not keep in place. The reason 
in most cases is that they do not sufficiently take into account the 
inertia of the ship. They believe that any change in the speed of 
the engines should appear at once, forgetting that the ship always 
needs some time in which to take up the speed corresponding to 
the number of revolutions, both in case of increase of speed and 
of reduction. In forging up in column, for instance, they will 
wait too long before ordering the prescribed speed, as a result, 
Shooting ahead by the excess momentum of the ship; then will 
considerably decrease the speed, and presently fall behind again 
by not increasing the speed again in time ; and then when steaming 
up will again run too far ahead. Such unsettled procedure, by 
which the ship never becomes steady, is in the first place a cause 


* Translation of a chapter on “ Wrinkles for the Watch Officer” in the 
work on “ Seamanship,” by Vice-Admiral Dick, I. G. N., which is approved 
by the German Admiralty as a text book for use in their navy. 

Certain references in the original applying only to triple-screw ships have 
been omitted in the translation. 
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of much strain on the engineer personnel, and it also makes a need. 
less consumption of fuel. Finally, it will in most cases be com. 
municated to the rear in increased ratio, and is liable to unsteady 
the entire formation. 

For further details in this regard, see under (a) below. In 
cruising (#4 ¢., outside of evolutions or special manceuvers), it 
is generally correct to use, not changes of rate of speed, but only 
changes of the number of revolutions ; because the guide ship is 
steaming at a steady speed, and consequently there is no reason 
at all for any great change of speed, if sufficient attention is paid, 
In evolutions, on the other hand, this means will not be sufficient, 
on account of the rapidly changing situations, and because any 
mistakes in regard to distance and bearing must always be recti- 
fied as quickly as possible. It will very often be necessary to 
work with changes of the rate of speed (1. e., from standard to 
half, or standard to full speed, etc.). Nevertheless, in performing 
evolutions, one should be as sparing as possible with orders. 
When one begins energetically to educate one’s self in this, 
marked progress will soon appear. In general, the following 
maxims may be established for the guidance of the watch officer 
when steaming in formation: 

1. Keep in station. 

2. Manage with the fewest possible engine signals. 

3. When cruising (i. ¢., not manceuvering), work only with 

small changes of revolutions. 

4. In evolutions, use changes of rate of speed as may be neces- 

sary. 

Good steering is, of course, of the first importance for good 
station keeping, as well as for good navigation in general. The 
watch officer must use great circumspection in choosing his helms- 
men, and spare no pains in training them. When doing evolu- 
tions, the best helmsmen should always be at the wheel, because 
then good steering is of especial importance. 

(a) In Colwmn.—On the jackstaff, at suitable height, an iron 
crossbar must be fixed, which, according to the height of the 
eye of the watch officer, cuts at a certain point on the stern of the 
next ahead (as, for instance, lower edge of stern anchor), when 
the ship is accurately in station. In good weather, by close at 
tention even a small shifting of this mark up or down can at 
once be detected, and thereby any forging ahead or dropping 
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of much strain on the engineer personnel, and it also makes a need- 
less consumption of fuel. Finally, it will in most cases be com- 
municated to the rear in increased ratio, and is liable to unsteady 
the entire formation. 

For further details in this regard, see under (a) below. In 
cruising (4. ¢., outside of evolutions or special manceuvers), it 
is generally correct to use, not changes of rate of speed, but only 
changes of the number of revolutions ; because the guide ship is 
steaming at a steady speed, and consequently there is no reason 
at all for any great change of speed, if sufficient attention is paid. 
In evolutions, on the other hand, this means will not be sufficient, 
on account of the rapidly changing situations, and because any 
mistakes in regard to distance and bearing must always be recti- 
fied as quickly as possible. It will very often be necessary to 
work with changes of the rate of speed (i. e., from standard to 
half, or standard to full speed, etc.). Nevertheless, in performing 
evolutions, one should be as sparing as possible with orders. ~ 
When one begins energetically to educate one’s self in this, — 
marked progress will soon appear. In general, the following 
maxims may be established for the guidance of the watch officer ~ 
when steaming in formation: 

1. Keep in station. 

2. Manage with the fewest possible engine signals. 

3. When cruising (i. ¢., not manceuvering), work only with 

small changes of revolutions. 

4. In evolutions, use changes of rate of speed as may be neces- 

sary. 

Good steering is, of course, of the first importance for good 
station keeping, as well as for good navigation in general. The 
watch officer must use great circumspection in choosing his helms- 
men, and spare no pains in training them. When doing evolt- 
tions, the best helmsmen should always be at the wheel, because 
then good steering is of especial importance. 

(a) In Coluwynn.—On the jackstaff, at suitable height, an iron 
crossbar must be fixed, which, according to the height of the 
eye of the watch officer, cuts at a certain point on the stern of the 
next ahead (as, for instance, lower edge of stern anchor), when 
the ship is accurately in station. In good weather, by close at- 
tention even a small shifting of this mark up or down can at 
once be detected, and thereby any forging ahead or dropping 
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back. One may also very soon be able to see about what distance 
one is ahead or astern of station when the crossbar cuts at a cer- 
tain distance above or below the point where it should properly 
cut. Consequently, while cruising in favorable conditions of 
weather, one can in general entirely dispense with a sextant. In 
any case, the officer who has the watch should try to make himself 
as independent as possible in this regard, by constantly training 
his eye. In carrying out evolutions, on the other hand, two 
sextants must always be at hand. Remember that the above 
mentioned mark will vary with increased consumption of coal, 
and therefore that one must verify it anew every day. 

For the night, an electric light shining very faintly must be 
arranged on the jackstaff accurately at the height of the cross- 
bar, and the watch officer must know how this light is to be held 
in regard to the next ahead’s lantern. 

As also, very often, steaming is done at 400 meters * distance 
(for instance, before anchoring in a roadstead with a tideway), it 
is well to arrange, over the above mentioned crossbar, another 
smaller one, for steaming at 400 meters. For those occasions 
when the jackstaff is to be removed (clearing for action) a 
wooden substitute staff must be prepared, provided with a proper 
mark at equal height. 

Steady and uniform steaming is a preliminary condition for 
good cruising in column. The leading ship must accurately hold 
the speed ordered, and every ship astern of her must carefully 
endeavor to vary as little as possible from that speed. Any great 
change is communicated generally in an increased ratio to the ship 
astern, and therefore, although the guide be steaming uniformly 
with standard speed, the presence of only one unsteady ship near 
the head or middle part of a long column may result in forcing 
the ships at the rear of the column to vary from full speed to 
slow or steerage way. Even stopping or backing has been ob- 
Served in such cases. Figure 1 shows an instructive example of 
this. It gives a graphical representation of the changes of speed, 
according to the engine-room logs, of the ships of a squadron not 
yet trained, during a twelve hours’ night cruise. Such conditions 
are, of course, extremely uncomfortable and prejudicial, both on 
the cruise and in the fighting line. They can only be avoided, how- 
ever, when every watch officer fully appreciates the cause and with 


* Usual distance was 300 meters when this was written. 
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painstaking attention endeavors to steam steadily. For this, t 9 
is absolutely necessary to pay close attention continually to the 9 
speed signals of the ships ahead and to the behavior of the above 
mentioned mark on the jackstaff. Avoid also the frequently oc- 
curring fault of taking up too late a new increase of speed # 
ordered, because of being rather too near the next ahead and wish. — 
ing first to settle back somewhat. In such circumstances, if one — 
waits until the mark on the jackstaff visibly shifts, one will gen- 
erally fall much behind and will have to recover from this error by 
correspondingly increasing the speed. But such compensating 
costs time and coal. 
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Good attention to one’s own speed signals and night indicators 
is also of importance. Have the man on station correctly in- — 
structed in these operations and have him always report, on 
change of speed, that the cones stand properly, or that the night 
speed indicator is properly operated. The next astern will feel 
grateful for the pains taken in this regard. 

Uniform cruising of a trained squadron must be demanded ~ 
under all circumstances, both for the cruise and for the line of 
battle. During a cruise, for instance, in a four hours’ watch, for 
all the ships astern of the guide, only a small number of engine 
signals (for instance, a maximum of 10) under normal con- 
ditions should be given, and all the signals must require only © 
slight changes of revolutions. Notwithstanding these, however, — 
the ships must keep in station steadily. A good means for edu- 
cating watch officers in this respect is for the commanding officer 
to have the watch engineer tabulate the engine signals given 
during the night, by watches, and then make these known to the 
officers concerned, 

When cruising with screened lights and in fog, quiet and steadi- — 
ness in the column are of especial importance. In fog, in the first — 
place, a certain unrest is likely to make itself felt because some @ 
ship, not properly in station, seeks to get connection with the ship 
ahead and afterwards is compelled to reduce speed below the 
normal, in order not to come too close. In such case one must ~ 
strive energetically to re-establish steadiness in the column as 
soon as possible. Steady cruising in fog is by no means difficult, 
if no great changes of course become necessary, nor any turning 
out for passing ships. Keep the fog-buoy of the ship ahead 9% 
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between the bow and the fore bridge.* Of great importance is 
good operating of the search-lights. The stations to be taken and 
the duty to be carried out in fog must be regularly assigned by 
station bill for each division (electrician watch) and carried out 


_ without delay on the command “ fog” (to be given-also to the 


engine-room, under which come the electricians). 
If, for instance, by one’s own insufficient attention or by faulty 


' handling of the speed signals of the ship ahead, you should get 


so close to the latter that danger of collision will arise, you must 
sheer out and reduce speed. But do not sheer out more than 
necessary, and return into the column as soon as possible. In 
a trained squadron, the necessity for sheering out should not in 
general occur. 

(b) In Line Abreast.—Besides the proper distance, the proper 
bearing must also be kept.. For keeping the proper distance, good 
course steering by all the ships (especially, of course, by the 
guide) is very important. Corrections of distance, when on cor- 
fect bearing, are made by slight changes of course (in general 4% 
to % point is sufficient). One then steams over a somewhat 
longer course than the guide ship does, and therefore must in- 
crease the speed a little, in order to remain on the right bearing. 
Any changes of course of % point or more, it is best to communi- 
cate to the ship next away from the guide, by flag semaphore, in 
order to facilitate his keeping of distance. 

The bearing must continually be verified on the alidade, and, 
if necessary, be at once corrected by increasing or reducing the 
speed. If both distance and bearing have to be rectified, one 
has mainly only to increase speed, if behind, or to decrease it or 
maintain it (according to the amount that the course is changed 
at the same time), if too far ahead. 

Although by change of speed the other ships are not influenced, 
one must nevertheless endeavor to steam as quietly and steadily 
when in line abreast as when in column. To do so, it is necessary 
to act at once, as soon as you perceive any changing on the ali- 
dade. Especially beware of standing too far ahead. Also re- 
member that the sight line of the alidade must be correspondingly 
shifted when making any change of course, and that a correct 
bearing can only be taken when the ship, for the moment, heads 
exactly on her course. Therefore, have it reported to you each 


* 10 yards ahead of the stem with us. 
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time from the steering compass when the ship is accurately on, 
and use these moments for verifying the bearing. 

(c) In Line of Bearing.—Steaming in line of bearing is gen- 
erally found very difficult by the beginner ; but as a matter of fact 
it is scarcely more difficult than steaming in line abreast, when 
one has fully grasped the nature of the line of bearing formation, 


“\, Mteghtion of course towards 
the retired flank. 
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Changes of distance, when on correct bearing, are obtained by 
altering course by a certain amount (%, 44, % point) and alter- 
ing speed; but this change of speed, in contrast to the practice 
in line ahead, is either an increase or a decrease, according as the 
change of course is made towards the advanced or towards the 
retired flank. If the speed ordered be maintained unchanged, 
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‘then if a change of course be made towards the retired 
flank—which is the same as towards the normal to the line 
of bearing—the ship would forge ahead too fast; while by 
a change towards the other flank, she would fall back. This can 
be clearly seen from Figure 2. This must be clearly kept in mind 
when cruising in line of bearing. Of especial importance in any 
change of course towards the retired flank is the immediate re- 
duction of speed, because otherwise one will very quickly get 


al Al terert;) of course towards 
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Figure 3 


ahead of the line, which must be avoided absolutely. Small 
changes of revolutions are generally not sufficient in such a case ; 
even in changing course by only 4% point, one will, as a rule, be 
compelled to take a lower rate of speed. 

In case one is too far ahead, yet at the correct or too great a 
distance, if one attempts to correct the bearing by only reducing 
the speed, one will make the distance too great. One must there- 
fore at the same time make a change of course towards the ad- 
vanced flank, paying sharp attention to the bearing, in order that 
the normal speed, in connection with the quick dropping back, 
may be resumed in time. If, when ahead of the line, you have 
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much too little distance, so that during the settling back you must 
at the same time head away somewhat from the guideship’s 
course, a quick regaining of the correct bearing is possible only 
by a considerable reduction of speed, because of the conditions 
discussed above. If, on the other hand, you are too far astern 
and have the correct or too little distance, then by merely forging 
ahead up to the line of bearing you will get too close or still 
closer. You must therefore at the same time head off a little, and 
be careful with the increase of speed, in order to avoid getting 
ahead of the line. When, in this case, your distance is too great, 


you must, if necessary, change course somewhat towards the guide § 


(advanced flank), and then you may more energetically increase 
the speed. Figure 2 makes this consideration clear. A compari- 
son of Figures 2 and 3 shows that on an obtuse line of bearing 
(less than 4 points from abeam), in a change of course towards 
the retired flank, the necessary reduction of speed decreases, and 
that in general all the conditions for cruising become more favor- 
able and easier. In general, stick to the rule that keeping correct 
bearing must be rated higher than keeping correct distance, and 
that, above all, you must never forge ahead of the line. It goes 
without saying, however, that the fault in distance should not 
exceed a certain measure (for instance 50 meters), notably when 
the distance is too little. 


B. CHANGES OF DIRECTION OF COLUMN. 


In general, these are made only in column or in compound 
formations. It is of importance that the formation be accurately 
maintained ; hence, that each ship, immediately after having com- 
pleted the turn of the number of points ordered, will see the masts 
of her file leaders in line and be at the proper distance. To this 
end she must turn in the same water and on the same arc as the 
leading ship does. An ugly fault frequently occurring, notably with 
beginners, is that the turn is made too late, so that, even by the 
use of the full helm angle available, it is in most cases no longer 
possible to avoid going outside the arc of turning of the guide 
ship. In such a case, since it is necessary in connection with the 
turn to get back again into the column, a more or less large arc 
is formed at the turning point (Figure 4), which quite appreci- 
ably impedes the turning of the ships following, looks very bad, 
and besides, on account of the longer track and the larger angle 
to be made, makes the line unsteady and breaks it up. 
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Very often the further fault is added, that, because the stern 
of the turning ship ahead deviates from the tangent, the course 
is not accurately kept, but her stern is followed outwards. The 
tendency to sag away is thereby substantially increased and cor- 


New course. 





O/d course. 
Figure 4 


rect turning is almost impossible (Figure 5). The marked swing- 
ing out of the stern of the ship ahead makes at first a rather alarm- 
ing impression at the normal distance with the modern long ships. 
It takes some time before the stern begins to return again to the 
tangent ; and as one’s own ship, on account of the loss of speed 


-_——_—-- 
-* ~ 





Figure 5 
of the ship ahead, will at first run up on her, a beginner is likely 
to think that there is danger of collision. In reality such is by no 
means the case, if one’s own ship is properly in station ;sthe ship, 
it is true, will approach rather near to the stern of the ship ahead, 








204 CRUISING IN ForRMATION. 


but as soon as she begins turning, the distance will be opened 
again by her own loss of speed and the taking up of speed again 
by the ship ahead. 

Once a too wide sweep has been made by the bad turn of a ship, 
it is not so easy for the ships astern to avoid it, because the direct 
follower, wishing to remain on the correct arc of turning, is likely 
to come very close to the displaced ship ahead, and is thereby 
often led to commit the same fault. This applies especially to 
the night, notably when going with screened lights, because then 
the darkness makes it difficult to make out the ships already 
standing on the new course, and consequently to recognize the 
fault of the ship ahead in time. 

From the foregoing, the following rules for making changes 
of direction of column may be derived: 

1. See that the ship, when the next ahead begins to turn, is 
kept as accurately in station as possible ; on no account be apprec- 
iably too near. In order to avoid this, the speed, if necessary, 
must be at once reduced as required, at the hoisting of the turning 
signal. In large turns especially (of 8 to 16 points), too little 
distance is uncomfortable and likely to result in going wide. 

2. Keep accurately on the course, as soon as the next ahead 
begins turning. If no suitable objects for the helmsmen are avail- 
able ahead and it is not possible to depend sufficiently upon the 
steering compass (which is in the conning tower), on account of 
too sluggish movement, then have the course continually checked 
from the standard compass ; and also, by day, look astern, in order 
to detect at once any turning of the ship by the deviation of the 
stern to the right or left from the rest of the column following 
after. 

3. Begin turning at exactly the same point as the ship ahead, 
on the supposition of course that she turned correctly. In doing 
this the first few times, one must at once look for marks by which 
to fix the time for beginning to put over the helm. For the ships 
of the Braunschweig class (battleship, 13,000 tons), for instance, 
when one’s own ship at standard distance is correctly in station 
and is holding the course accurately before turning, the following 
marks may be given: 

(a) The passing of the flagstaff of the ship ahead through the 
jackstaff., 
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(b) The approaching of one’s own bow to the swirl of 
the ship freely from the fore bridge. In a dark night, the time 
required for passing over the distance between the stern of the 
ship ahead and one’s own bow at the known speed may furnish 
a good clue. The time counts from the moment when one ob- 
serves the deviating of the stern of the ship ahead, by the moving 
of the stern light. Here also, one must be in station when this 
turning mark is used. Of course no absolute dependence may 
be placed on such marks, because they are influenced by faults 
in one’s own position and in the turning of the ship ahead; but 
they are always a more or less good clue. 

4. Keep your ship during the turning in such a way, be proper 
use of rudder, that the bow will always be somewhat within the 
wash of the ship ahead. For the ships of the Braunschweig class, 
a ship’s beam is a good measure. On no account get outside the 
wake of the ships ahead. 

5. Better begin turning too early than too late. Turning too 


$00n may be easily rectified by easing the helm and, if necessary, 


reducing the speed. Turning too late almost always results in 
going wide and endangers the unity of the line. When, from 
any reason, the helm was moved too late, however, then at once 
apply a larger or the full helm angle, and energetically increase 
the speed, because otherwise one always drops behind. During 
the course of turning, notably during its last part, the observing 


‘ of the angle between the column already formed on the new 


course and the midship line, from the conning station to the stem, 
will furnish a good clue to determine whether the ship with the 
helm kept as it is will still come around in time or not. 

6. If you had reduced the speed before turning because too 
close, then, when beginning to turn or very soon afterwards, 
resume standard speed ; otherwise you will be sure to drop behind. 
In some circumstances, even an increase of speed will be neces- 
sary. 

7. When the ship ahead, by faulty turning, goes outside the arc 
of turning of the guide ship, then with all attention avoid repeat- 
ing this fault. In such a case, take your direction from the ship 
preceding her, or if she be already out of sight, then from the line 
of the ships that have already turned, and, if necessary, bear a 
weatherly helm, in order not to come too close to the ship ahead. 
In turns up to 8 points in such a case, you may, without any fear, 
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head at first for the middle or even the bow of the ship ahead, © 
If need be, there always remain the stopping of the inboard en. @ 
gine and a reduction of speed. When the fault of the ship ahead & 
is great, you will in most cases range alongside of her at a pretty — 


close distance. 


8. When the ship ahead is turning correctly, then, before or — 
during your own turn, only reduce speed if really necessary, — 
because every reduction of speed means some disturbance of the 
ships astern. Also increase speed again as soon as possible, other- — 


wise you will almost always get behind. 


g. As the leading ship, one must after a turn at once come to # 
the course accurately, because otherwise the manceuver will be — 


made difficult for the ships astern, and the forming of the properly 
aligned column on the new course may be materially delayed. 
For aids to getting the ship on the new course quickly, see the 
remarks under C. 


The correct and careful execution of turns (up to 16 points), is — 
an excellent criterion for the seamanlike cruising of individual | 
ships and of the entire squadron. It is therefore to the best im — 


terest of every watch officer to improve continually as much as 
possible in this undoubtedly not very easy art. 


C. SIMULTANEOUS TURNING. 
After a turn together has been carried out, the ships should 


at once lie correctly in the new formation. To secure this, the — 


squadron helm angle must be exactly known, the turn must be 
begun promptly when the signal goes down; while turning, regu- 


lating must be done, by increasing or reducing the helm, as well 


as by changing speed, in case the ship were not in station when 


the turn began, or is getting out of station during the turn; © 


and finally, uniform procedure must be observed on board all 
ships, in easing the helm and meeting her. After the completion 
of the turn, the position should be promptly corrected, if neces- 
sary, in order that the line may be dressed in the shortest time. 


With turns of 16 points when in column, this is not so simple, ~ 
because in the first place it is difficult to judge whether you are ~ 


outside the line to the right or to the left. Deception in this 
regard is possible notably when the guide ship does not at once 


get steady on the new course. It is best to observe by the double — 
glass, during the steadying, what the approximate new line of — 


a 





r} 


de 
th 
TI 
als 
vie 
to 
by 
A 
Mi 
po 
at 
of 
dis 
is 
du 
ab 
“6 
tic 
sit 
ah 
po 
al: 
fin 
co 
in; 
th 
(4 
bo 
an 











» ahead, F 


ard en- 


p ahead 


a pretty 


fore or 


cessary, — 


> of the 
», Other- 


come to § 


will be 
yroperly 


lelayed. — 


see the 


ints), is 


lividual § 


best in- 
1uch as 


should 
his, the 
nust be 
» Tegue 
as well 
n when 
> turn; 
ard all 


pletion — 
neces- 


‘t time. 


simple, 


‘ou are 
in this 


at once 


double 
line of 








CRUISING IN FORMATION. 207 


dressing will be, according to the position of the ships in front ; 
then you will soon get a reliable clue for your own correction. 
The rapidity with which the line in such a case is re-established is 
also a good standard for judging the efficient handling of indi- 
vidual ships and of the squadron, Some indication as to the side 
to which correction will probably be necessary may be obtained also 
by taking a bearing of the new guide ship after turning 8 points. 
_ Any quick rectification of alignment, which of course must be 
| made by every ship independently of the next ahead, becomes im- 
‘possible, however, if the leading ship fails to steer a steady course 
at once. 

When turning together from column to line, every ship ahead 
of the new guide ship must as soon as possible measure the 
_ distance from her former next astern, to see whether this distance 
| is correct or not, and to be able still to make it up, if necessary, 

during the turn. For the same reason, when turning from line 

abreast into column, the ships lying between the old and the new 
guides, and the former guide herself, must at once measure the 
distance to the ship next towards the new guide. 

In order that the watch officer may be able to make rectifica- 
tions, and to ease and steady correctly, the last four points of 
simultaneous turns must be reported from the standard compass, 
always in the following manner: 4 points, 3 points, 2 points, 114 
points, 34, %, 4%, %, Mark! When turning together 16 points 
also, this reporting of the turning by points is necessary. The 

| final steadying on course is best left to the helmsman, giving the 
; command: “ Steady on the course,” after meeting her and steady- 

ing. As stated above, it is desirable for the accuracy of cruising 
that, for easing the helm and meeting her in large turns together 
(4 points or more), the same procedure should be carried out on 
board all ships. In any case, within the ship, entire uniformity 
among the watch officers must be exacted. 



































D. To ANCHOR. 





As a rule, anchoring is done in column or in a compound for- 
» mation, seldom in line or line of bearing. The point is that, after 
anchoring, the ships may lie accurately in position. This can 
only be obtained if each ship endeavor to the utmost to be in 
Station on the way to the anchorage, and to keep in station when 
reducing speed before anchoring. Any unsteadiness arising in 
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the column shortly before anchoring, by bad behavior of a ship, 
is extremely disturbing. This holds good especially for column, 
with which we are chiefly concerned. Close attention should 
therefore be paid to any forging ahead or lagging back, and any 
necessary correction of speed should at once be taken. A good 
angle taker should constantly observe the behavior of the ship and 
report. One’s own observing of the crossbar on the jackstaff is, 
as a rule, not sufficient for the exact steaming that is necessary 


immediately before anchoring. Especially beware of being too — 
far ahead, because this fault can be remedied soon enough only © 


with difficulty, as the reductions of speed follow each other 


quickly. In case you are too close, when the signal “ Stop, as — 


soon as in station” goes down, the only means then available for 


correcting position is backing the screws, which, however, always ~ 


means an offense against the ship astern of you and therefore 


should be strictly avoided. For the same reason, take care during 


the run with engines stopped not to still forge ahead of place, 


due to greater speed momentum. Good steering is, of course, | 
very important for good keeping of station. In a well-trained — 
squadron all the ships must anchor at about the same moment. — 
It must not occur that the rear ships of the column anchor in suc- | 


cession, because of having kept somewhat back through over- 
caution, thus having to steam up to place after the leader has 
anchored. 


E. WEIGHING ANCHOR. 


After the anchor is aweigh, the ship must be kept on the same 
heading as before, until the signals about formation, course, and 
speed are hauled down. A frequent fault is that the rear ships 
start ahead too late, whereby at once the line will be lengthened 
out. It is of advantage to know the compass bearing of the line 
at anchor, because then the manceuvers necessary for carrying 


out the signaled orders about formation and course can be decided J 


better. 


F. DERANGEMENTS OF STEERING GEAR. 


Although the entire steering gear is of course carefully exam- 
ined daily before weighing anchor, and at least once daily while 


under way for a longer time than one day, cases of refusal or 


damage may occur, due to faults in operation or other causes. 
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The officer of the watch must therefore always know how to act 
in such cases. The necessary instructions are given in the proper 
place of the ship’s regulations, in which the derangements to be 
expected in ordinary cruising, as well as in action, must be treated 
in detail. Each commanding officer will also make it his busi- 
ness to train the watch officers practically in this respect, by fre- 
quent exercises when cruising singly. It is to be observed from 
a general point of view, that, in case of any disablement of helm, 
one must at once endeavor to keep the ship on her course by 
means of the screws. If this appear to be impossible, on account 
of the position of the rudder or for any other reason (as for ex- 
ample, wind and sea), without endangering the safety of other 
ships or the continuity of the line, the prescribed breakdown 
signal must at once be given. The mere shifting from the steer- 
ing engine (when the reserve steering engine is ready for use, as 
should always be the case in evolutions) must have been exercised 
$ well that it can generally be carried out without making the 
breakdown signal and without any accident becoming apparent 
from outside the ship. 

The watch officer is also responsible that his helmsmen shall be 
familiar with the steps to be taken in cases of disablement of 
helm, as far as they affect their stations. The call “ Helm 
tefuses”” must not cause any commotion nor even momentary 
hesitation, neither with the watch officer himself nor with his 
helmsmen. On board a large ship there are usually, in addition 
to the conning tower, the following reserve steering stations, each 
of which are occupied by one man, and which can therefore be 
immediately used upon uncoupling the connections farther ahead : 
the central station, and the main or reserve steering engine spaces 
(according to the engine in use). The duties of the several 
Stations must be definitely prescribed by regulations, carefully 
prepared and posted in the rooms in question, and the watch 
officer must continually care for sufficient instruction and over- 
sight of the men. 

In case of all those disablements of steering-gear in which men 
below decks have to steer, exact keeping of course or station by 
the assistance of the compasses provided in the lower steering 
Stations will generally not be possible. The watch officer, in a 
similar manner to the case of steering with the screws, will have 
to observe the behavior of the ship closely and at once counteract 
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any incorrect steering by direct helm commands. 
is not to allow the ship to become unsteady but to keep her as 
quiet as possible. It will, of course, be further advantageous to 


call the attention of the helmsman to all circumstances affecting — 
the steering of a steady course, as for instance, the effect of wind © 


and sea. 


G. FINAL REMARKS. 


If the watch officer should get into a situation where there is 
danger of collision, it is above all important to get the stem pointed 
clear of the other ship, since touching with the side or stern is 
always less dangerous for either ship. 

Further, the watch officer, when cruising in narrow waters 
should remember that each ship is responsible for her own navi- 
gation. Blind following in the wake of the ship ahead under such 
conditions is often dangerous, on account of drift by current or 
wind. Careful observing of current and wind, and making the 
necessary allowance for it, must be insisted upon. 
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THE ATHLETICS AND AMUSEMENTS OFFICE, 
FORT SLOCUM, N. Y. 


By 1st Lieut. Paut D. Bunker, U. S. Army. 





It having been suggested to the writer that due to the promi- 
nence of athletics in the Army and the Navy, and to the unique 


~ functions of the above named office filled by him, a description of 


some of the features of said office with respect to the manner of 
handling recruits at this post would be of interest to many naval 
officers, the attempt is made to set forth certain activities that 
are not prevalent at other Army posts. 

In the first place, in order to form an idea of the conditions, it 
may not be amiss to state that Fort Slocum is one of the five 
tecruit depots supported by the War Department. Practically all 
of the applicants for enlistment east of the Mississippi River are 
sent to Fort Slocum for final examination and acceptance or 
rejection, as the case may be. 

The strength of the garrison varies, running as high as 1500 
men, at times. The organizations at the post consist of the rst, 
ad, 4th, 6th, 21st and 25th recruit companies, general service, 
infantry, the first named being a band. Each company is com- 
posed of a certain neucleus of picked soldiers, termed the 
“permanent party,” and of recruits. Incoming recruits are 


| assigned to these companies as equally as may be, are given a 


course of instruction in the fundamentals of the military art and 
then shipped to their regiments as called for by orders issued from 
time to time by the War Department. This course of instruction 


_ is intended to cover a period of about two months, but a demand 


for recruits may shorten this time to a few days, as was illus- 


trated during the Mexican border trouble. These recruits, due 
- to the amount of drill, study, etc., required of them, are not 
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allowed to leave the depot during the first two months, which fact J 
has considerable bearing on our policy of handling them. 

The permanent party before mentioned consists of about 17 
sergeants, 10 corporals and 25 privates for each company. From — 
these are chosen the drill sergeants, extra and special duty men 
and all others on duty pertaining to the administration of the 
depot. 

It is not the object of this paper to inquire into the methods ¥ 
of recruit instruction as regards purely military work, such as 1 
guard duty, etc., but to show what is being done in a certain § 
department which should be equally interesting to Army and to 
Navy alike. The activities referred to are centered in the “ Ath- © 
letics and Amusements Office,” which title is fairly descriptive of © 
the work involved. 

The general duties of this office are to supervise all forms of 
athletics on the post, and to provide means of entertaining the 
soldiers at times when they are not on duty. These duties will — 
be discussed under the two separate heads indicated in the title to — 


this paper. 
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I. ATHLETICS. 


Of course, in the limited time at our disposal, it would be absurd 
to attempt making a finished athlete of the average recruit. The — 
advisability of such results, even were they possible, is open to 
question. Therefore, the main idea underlying the athletic in- 
struction of the recruit, is to “ get him off his bunk” and to put 
plenty of fresh air into his lungs. Of course the regular “ setting 
up exercises” are used in drill every morning, but that is con 
sidered insufficient. Hence, every Tuesday, Thursday and Satur- 
day afternoon all recruits that are not actually on duty (guard, 
drawing clothes, kitchen police, etc.) are given two hours syste 
matic exercise according to a prescribed schedule as noted below. — 
Each company is allotted a certain portion of the parade ground, — 
and the recruits exercise thereon, under the direct supervision © 
of non-commissioned officers known as “ squad instructors.” Each — 
of the latter controls about a dozen men, there being a selected @ 
sergeant in charge of the whole company who sees that each squad 
complies with the schedule ordered. ) 

Now two hours is a long time, when an athletic drill is con 
sidered, and if the go-as-you-please method were allowed, the men — 
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would be bored to death before the time was half over, and 
but little benefit would result. The principles involved in our 


_ solution of the problem can be seen from the following letter, 


which is, in tenor, a copy of that submitted by the athletics and 
amusements officer (hereafter designated as the A. & A. O.) 
on the 15th of every month. 


Recruit Depot, Fort Stocum, N. Y., July 15, rort. 


The Adjutant, Depot, 


Sir: In compliance with G. O. 13, ¢ s., Depot, I have the honor to 
submit the following schedule of exercise for the month of August, 1911: 


1. The various company commanders will see that their squad instructors 
thoroughly understand the working of the schedule laid down hereafter, 
and will see that all apparatus or material required by the exercises is 
on hand. 

2. The copies of “ Indoor and Outdoor Gymnastic Games ” provided are 
for the use of the squad instructors, who will conduct the exercises accord-' 


"ing to the rules therein. 


' 3. Each squad will exercise on the parade ground under the supervision 
of its squad instructor ; it will not leave the parade, or be joined to another 
squad except by direction of the athletics and amusements officer, or in 
case the squad instructor is unavoidably absent. 

4. The non-commissioned officer in charge of each company’s athletics 
will distribute his squad among the others present, and will devote his 
time to seeing that the squad instructors observe the schedule below. 

5. After each day’s exercise, the squad instructors will endeavor to 
have the men of their squads acquire the habit of taking a shower bath 
immediately after returning to their barracks. 

6. The exercises for the month of August will consist of the following: 


1. Boxing. 

2. Medicine ball. 

3. Football practice in kicking and catching. 
4. Hurdles. 

5. Pole vaulting for height and for distance. 
6. High jumping, standing and running. 

7. Soccer practice in dribbling and passing. 


7. The above exercises are shown by their numbers in the schedule 
below, and will be performed by each squad in the rotation indicated. 
Duration of each exercise, 20 minutes. The non-commissioned officers 
in charge of each company’s athletics will be responsible that the squads 
change from one exercise to the next at the proper time, and will use a 
whistle or other means of securing the prompt attention of the squad 
instructors. 
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8. Each company will exercise according to the following schedule; 


No. of Sequence of Exercises. 

Squad. Aug. I-10, inc. Aug. 11-20, inc. Aug. 21-31, inc, 
rand 6 I-2-3-4-5-6 3-2-1-4-6-7 I-2-3-4-6-7 
2and 7 2-3-4-5-6-1 2-1-4-6-7-3 2-3-4-6-7-1 
3and 8 3-4-5-6-I-2 1-4-6-7-3-2 3-4-6-7-1-2 
4 and 9 4-5-6-1-2-3 4-6-7-3-2-1 4-6-7-1-2-3 
5 and 10 5-6-1-2-3-4 6-7-3-2-1-4 6-7-!-2-3-4 


9. At 2.30 p. m., all recruits who desire to swim will be assembled by 


the next-to-senior non-commissioned officer and marched to the bath 
house. He will preserve order in the line obtaining suits, and will see 


that all of his men return their suits when they are through using them — 


Men who do not care to go swimming will continue exercising on the 
parade, according to the above schedule. 
Very respectfully, etc. 


Advantages of this Method.—1. Due to the fact that the exercise 
. period is divided into six parts, there is no difficulty in securing 
the necessary variety. Changing from one exercise to another 


serves to break up the time and make it seem much shorter than ~ 
it really is. It thus serves as a very effective sugar-coating, for 


as soon as exercise becomes work, you cease securing the best 


possible results; hence it follows that you should keep the men 
interested, and unconscious of the fact that they are, in reality, 
doing good hard work. The variety of the work thus secured also— 


enables us to avoid too much exercise with one particular set # 


of muscles and to secure the all-round development of the recruit.” 


2. It fulfils the military requirement of efficient supervision. 
A glance at the schedule will show exactly what each squad should 
be doing at any particular moment. 

3. By proper choice of exercises, it enables us to make a more 
efficient use of whatever ground space may be available. 


4. Being compulsory, it brings out those men who are diffident. — 


Most men dislike performing any athletic “ stunt” when they 
know they cannot do it well. By this system their diffidence or 


backwardness is dissipated by observing that there are others” 


equally unskilful. 


In the selection of the exercises for this schedule a multitude” 
of circumstances arise that closely circumscribe our choice.” 
Especially is this true in winter, when the snow-covered ground — 
renders many forms of exercise impossible. As another instancé, ~ 
running must be indulged in cautiously, as the effect of excessive — 
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work in this line would be very detrimental to the average new 
recruit. The same applies to other forms of strenuous exercises. 
On the other hand, the work should be distinctly recreative in its 
nature, and dull treadmill exercises be avoided. 

Therefore each exercise on the schedule is the result of much 
thought and deliberation. It is found that the best results are 
obtained from those exercises that are athletic in their nature 
(as distinguished from calisthenic) and that depend for success 
upon some knack, or that develop a spirit of rivalry. For example, 
_ good results are obtained from a judicious use of hurdles. The 

standard distances are laid off and two or three low hurdles placed 

at the proper intervals. A squad is allowed to negotiate them 

once according to their own ideas. After every man has managed 

to do this “ stunt,” one of the best hurdlers on the post is sent 

over the hurdles at top speed. The ease and smoothness of his per- 
_ formance contrasted with the slowness and awkwardness of that 
of the recruits never fail to make a profound impression and 
preach a sermon better than an hour’s talk. 

















No matter how “ soft” a man is, he can hardly hurt himself 
over a few hurdles. This particular exercise is good for the legs 
and abdominal muscles, it affects the “ wind” to an unlooked-for 
degree, and is especially good in helping a man to “ find himself.” 
Also, practicing hurdles in this manner is a fair example of sugar- 
coated work ; that is, while the recruit is being improved physically 
and is actually doing a fair amount of muscular work, this work 
being disguised as athletics, the man is cheerful and therefore 
gets much more benefit than he otherwise would. 

Boxing is another exercise that is strongly favored, and is 
especially interesting to the men, there being some very creditable 
boxers among them, though they are fewer in numbers, perhaps, 
' than in the Navy. To further the interest shown in this particular 
| €xercise, we hold monthly boxing exhibitions during the colder 
months, consisting of four or five “ preliminaries” of four rounds 
each between such soldiers as may desire to compete. These 
bouts are run according to the rules of the Amateur Athletic 
Union. We also usually engage a couple of professionals from 
_ New York City to go on for six or ten rounds in order to give the 
' men an exhibition of how it really should be done, The soldier 

contestants are allowed a small sum of money with which to buy 
the “ rub-down ” and other minor adjuncts in which the amateur 
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mind delights. The contestants for the main bout are hired for 
whatever we have to pay, and no distinction is drawn between the 
winner and the loser; they receive equal wages. We are very 
careful to comply with the laws of New York on this subject, in 
order to leave no loophole of attack by outsiders claiming that we 
run prize-fights. 

No admission is charged to these exhibitions, all members of 
the garrison being freely admitted. All those who desire to con- 
tribute toward defraying the necessary expenses of these exhi- 
bitions are given an appropriate souvenir of the occasion. Deficits 
are paid by the post exchange, which finances all athletics and 
amusements at the post. These contests are largely attended by 
enthusiastic audiences, and to prove that there is nothing objection- 
able about them, many officers’ families habitually attend. No 
outsiders except personal friends of officers and enlisted men are 
allowed in the audience, and in the latter case these friends are 
allowed to enter only upon special permission from the A. & A. O, 
in each case. 

In view of the fact that practically all officers are thoroughly 
familiar with the subject, nothing need be said of the advantages 
of boxing as a form of muscular and mental training. 

To supplement the “company athletics” held thrice weekly, 
we hold a monthly field (or indoor) meet, in which are seen the 
results of the training and exercise given the recruit during the 
month. Here is a typical order organizing one of these meets. 


General Orders RECRUIT DEPOT, FORT SLOCUM, 
No. 84. NEW YORK, August 29, 1911. 

1. A Track and Field Meeting will be held at this Depot on September 
26, 1911, commencing at 1.30 p. m. The contestants will be recruits 
selected from the several recruit companies by their respective company 
commanders. 

2. The order of events will be as follows: 


No. of contes- Points. 
Events. tants from each s2ed 
company. Bas 
1. 100 YARDS RUN, 4 
(Trials) 
2. 2200 YARDS HURDLES, 4 
(Trials) 
SHOT PUT (16 pounds), 2 531 


+ © 


too YARDS RUN, 
(Semi-finals) 
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Points. 
No. of contes- PEK 
Events. tants from each 2 3 z 
company. =a as 
220 YARDS HURDLES, 
(Semi-finals) 
POLE VAULT, 
(1st Height to be 7 feet) 
88 YARDS RUN, 
too YARDS RUN, 
(Finals) 
220 YARDS HURDLES, 5 
(Finals) 
ONE MILE RELAY RACE, 4 5 I 


3. The Athletics and Amusements Officer will have on hand at the 
field, the necessary lists of entries, tapes, watches, etc., required for the 
use of officials, who will procure same from him. 

4. The non-commissioned officers in charge of each company’s entries 
will report at the Athletics and Amusements Officer’s Office at 11.00 
clock on the morning of the meeting to receive their instructions and 
the numbers for their contestants. After these numbers have been given . 
out no change in assignment of the same will be made except by the 
authority of the Referee. 

5. Entries of each company, written on a single sheet of paper, will be 
sent to the Athletics and Amusements Officer by 9.00 o’clock a. m., on the 
day before the meeting. These lists will show the Christian name and 
surname of each contestant. 

6. Running pants and running shirts will be worn by all contestants. 
No contestant will be entered in more than two events. 

7. Contestants will be sent to the field under the charge of a non- 
commissioned officer who will cause the proper contestants in each event 
to report to the Inspector in the prescribed uniform promptly upon. the 
“first call” for that event by the Clerk of the Course. 

8. All officers and enlisted men not actually and unavoidably on duty 
will attend the meeting. 

9. The rules of the Amateur Athletic Union will govern. 

10. Officials will inform themselves as to their duties. 


OFFICIALS. 
* * * * * 


By Orper or MAJOR DUGAN: 
H. B. CROSBY, 
Captain 14th Cavalry, 
ADJUTANT. 


It will be noted that the company commanders select their com- 
petitors. That is, they try out the recruits of their companies and 
may require the best of them to enter the meet, regardless of the 
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personal wishes of the men concerned. No prizes are offered at © 
these field meets. The results are announced in general orders, — 

showing the number of points secured by the contestants of each 
company, in addition to the usual form. This helps cultivatea 9 


feeling of friendly rivalry among the various companies. 


In our case, esprit de corps is harder to maintain than in the — 


average organization, except, perhaps, among the permanent party 


men. This can readily be understood when it is remembered that © 


the personnel of each organization, being composed almost entirely 
of recruits, experiences complete changes at very frequent 
intervals, . 

However, in spite of disadvantages, we manage to make a fairly 
creditable showing, as a glance at the following list of post records 


will testify. This list has been compiled from this year’s field — 


meets only, since it has but recently become the rule here of com- 
plying with the requirements of the Amateur Athletic Union in 
the matter of recording performances. To be sure, none of these 


records would last long at the average college, but it should be © 
remembered that we are not training college athletes, but soldiers; — 


and even if we were, one or two months will rarely make a 
record man from raw material. 


POST RECORDS——-FORT SLOCUM, N. Y. 


100 yds. dash, 10-3/5 sec., Ret. Wm. T. Lemieux, July 25, 1911. — 
220 yds. dash, 25-2/5 sec., Ret. G. Minkler, September 15, 1910. — 


440 yds. dash, 57 sec., Ret. L. C. Devlin, September 15, 1910. 

880 yds. run, 2 min. 2-3/5 sec., Ret. W. E. Bagley, October 
20, 1910. 

Mile run, § min. 9-3/5 sec., Ret. H. Butterworth, June 11, 1911. 

40 yds. indoors, 4-3/5 sec., Ret. H. Arnold (twice) March 23, 
IQIT. 

120 yds. hurdles, 20-4/5 sec., Ret. C. R. Shaw, October 21, 1910. 

220 yds. hurdles, 30-1/5 sec., Ret. T. Rielly, June 22, 1911. 


Running high jump, 5 ft. 4-1/2 in., Pvt. R. O. McKeeby, May 


26, 1911. 
Running broad jump, 17 ft. 11 in., Ret. B. Smith, May 26, 1910. 
Shot put, 16 Ibs., 35 ft. 8 in., Ret. H. J. McGrath, September 15, 
rgI0. 
Pole vault, 9 ft. 6 in, Ret. J. Sebastian, October 21, 1911. 
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Athletic Teams.—During the winter months each of the five 
companies supports a basketball team. A regular schedule is 
made out in the A. & A. Office and the games are played twice 
a week. Last winter a fifty-game schedule was played—each team 
playing every other team five games. The winning company was 
presented a handsome silver cup. This year the number of games 
will be cut down to forty, in order to avoid interfering with the 
start of the baseball season. We had no team representing the 
post.” 

Last fall association football (soccer) was instituted among the 
regular games, and a team organized from each company. These 
teams played a forty-game schedule, and another silver cup was 
given to the winner. This game gives plenty of exercise to a con- 
siderable number of men, and is not especially expensive to support 
—much less so than is baseball. Injuries to the men are of rare 
occurrence. 

The Rugby or American game of football was represented by a 
post team, and seemed to take better than any other form of team 
work, despite the havoc wrought by recent changes in the rules. 
Our team lost but two games, one being to the U. S. S. Con- 
necticut. 

During the summer, each company is represented by a baseball 
team, in a forty-game schedule arranged for two games per week. 
In addition to this, the post team played on Saturdays and Sun- 
days against outside teams. We had no trouble in filling our 
schedule of about forty games_with good teams that were willing 
to come to Fort Slocum for their travelling expenses and no other 
“guarantee.” These expenses were paid by the post exchange, 
which also furnished us all suits, etc. 

All of the above games are played partially with the idea of 
giving the men some recreative and interesting exercise, but since 
the number that can indulge in them is comparatively limited, 
the main object is to interest and amuse the great body of 
recruits that are not playing. 


I. AMUSEMENTS. 


Under this head are considered all functions of the A. & A. 
Office that are not purely athletic in their nature. .In the dis- 
cussion of these matters the writer will endeavor to give such 
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data as will help anyone to determine whether or not it would be 
advisable to institute similar activities at the station (or ship, 
where applicable) at which he may be serving. 

During the winter months we have some function or other at 
the “ Drill Hall” every evening of the week. In the summer, 
when the men can get more exercise out of doors, and it would 
be too hot for indoor games, only two evenings per week are given 
over to entertainments in the drill hall. 

Moving Pictures——A moving picture show is given twice a week 
in the drill hall, throughout the year, for the amusement of the 
recruits, though everybody at the post is welcome. Indeed, many 
of the permanent party rarely miss a show, and the officers’ 
gallery is usually crowded. Our “theatre” is an extemporized 
one in the drill hall: an operating room constructed on the gallery 
floor, and about 450 folding chairs of the settee pattern, which 
latter are also used in connection with all the other entertainments 
in the hall. Our curtain drops from one of the roof trusses and is 
rolled up when not in use. Our equipment consists of a Beseler 
stereopticon with right-angled carbons, the lower lamp being 
on rails to permit its being used with the moving picture “ head.” 
The latter is an Edison Underwriters’ Model, Type B, with a 
“ two-wing, inside shutter,” which gives satisfaction. Our throw 
is about 63 feet and our picture about 13 by 18 feet. A com- 
petent soldier as operator is giving satisfaction. The fact that 
circumstances require us to use alternating current makes it hard 
for any except expert operators to get superlative results as far as 
illumination of the picture is concerned. Users of d. c. are com- 
paratively free from these troubles. 

We hold these shows on Tuesday and Friday evenings of each 
week, and four full reels are run at each show. We also put on 
four illustrated songs, and this is what necessitates the stere- 
opticon. Sometimes we run two vaudeville turns instead of the 
songs, single acts “in one” being the rule. For this purpose we 
erect a portable stage in front of the curtain, using one of the 
sections of our boxing platform. All talent, films, etc., are obtained 
from New York City, from certain agencies that have been found 
to give us the best satisfaction. 

The above program, including five minutes intermission for the 
benefit of the inveterate smokers and others, averages about 2 
hours. An admission fee of ten cents is charged, “ canteen 
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checks” being accepted. Our tickets are in rolls as usual, the 
tickets of each roll beng numbered consecutively, and the rolls 
being of different colors to prevent fraud. When the men enter, 
their tickets are torn in half, the numbered end is presented to 
them, and the other half deposited in a box the key to which is 


a kept in the possession of the A.& A. O. This is to prevent any- 


body from using the ticket over again. As we have an inter- 
mission at every show, the numbered halves of the tickets serve 
as door checks. This method is less troublesome, though perhaps 
less efficient than having regular door checks. 

The slides for announcements, etc., are made usually on trans- 
parent gelatine bound between the usual plain glass plates. An 
outfit can be bought from any of the established dealers for $3.00, 
which by the way is exorbitant. These strips of gelatine will melt 
if left too long under the influence of the heat of the arc. Another 
very simple way is to write your notice on a plain glass slip with 
Chinese white, which of course will be rubbed off in a short time, 

“but is good enough for emergencies. A better way is to use 
“opaque marl, which can be obtained with full directions from any 
dealer in photographic supplies. 

Piano music makes a most agreeable accompaniment to* the 
pictures, provided your pianist is really good. The same can be 
said of a trap-drummer. In moving picture circles you hear 
much talk of “ jackass music.” This term is easier to illustrate 
than to define. When you are showing a weepy scene with the 
poor heroine leaning over her dying che-e-ild, and the idiot at 
the traps thinks it is a good time to try his “ baby-cry ” squawker 
—that is jackass music. When the Spanish girl dies, through 
a hundred feet of film, all to the strains of a lively Fandango and 
castanets—another case of jackass music. But properly handled, 
a piano and a good set of traps will add immensely to the attrac- 
tiveness of a show. 

There are numerous tricks in this trade, many of them most 
interesting, but space prohibits further dilation. The average 
reader, thinking perhaps of the advisability of securing an outfit 
for his post or ship, is more interested in the financial side of 
the proposition. With us, the installation is paying for itself, 
but that was about all until the last few months, when the average 
attendance has substantially increased, and bids fair te give better 
returns. There are several reasons why large returns are not 
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realized, the principal of which is that only one exhibition of each — 
collection of reels is made. In civilian life a dozen or more 
“ shows” might be given for the same expense of film rental ‘that — 
we are paying. We show each film but once, the four reels making . 
up one show. These reels cost us $2.00 apiece for each night. 


Our expense account for one show would run about as follows: 





EE Se RETRY Ee een SO ae $8.00 
Es oS ciel ns buidinds mse ate 46p 0.4 oi08% 0 5.50 
Singer (furnishes slides) ................. 5.50 
i ae a a ra 1.00 
Salary, attendant, pro rata share .......... 1.12 
Electric energy (0.05 per kw.-hr.).......... 0.20 
Fare of messenger for films ............... 1.00 

$22.32 


In case vaudeville is substituted for illustrated songs, the cost 
would be $28.82, as we pay $6.00 for each single turn. We rent 


our films from a certain “licensed” exchange which, after con- — 
siderable experimenting, we have found will give us the best 


value for our money. 


Due to a variety of causes, we formerly averaged but slightly 
over 300 paid admissions, but during the last two months we — 
averaged better than 400. In this connection, however, it should — 
be remembered that many of our recruits, having just arrived, — 


have not yet received any pay. At other stations the attendance 
might be larger, especially at an isolated post, or on board ship, 
where you could rely upon an attendance of nearly the whole 
personnel that happens to be off duty. Excluding the 500 chairs, 


our outfit cost about $600.00 installed ready to run, so it can be © 
seen that while this enterprise is not exactly a get-rich-quick @ 
scheme, it is reasonably sure to yield a good profit on the money 


invested. Take our case; charging all expenses against the 
receipts for the last eight months we show a clear profit of $315.00, 


not considering first cost of the outfit. In many cases the above — 


list of expenses could be curtailed, but whether or not this would 
be a profitable venture for the average “canteen” with a limited 


supply of surplus capital is a question that would have to be settled 
separately in each case. The effect of outside competition would — 


have to be reckoned with, in the case of almost all stations ashore. 


About the only way to compete is to beat your opponents in the — 
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quality of show you give. We are so near New York that even if 
































or more we didn’t particularly care to, we must throw a good, clear, steady 
ital that picture or none at all. Not that all New York shows have good 
making — pictures, but the idea is that we must be as good as the best, other- 
h night. wise the recruits who know good shows when they see them 
lows: would “ knock ” and keep other men away. This necessitates hard 
_ work, but comparison with the best has shown that except for 
infrequent occasions we project as good a picture as any house 
in the city. With the enlisted experts in each arm of the service 
available, this is not an impossible task. The Army and the Navy 
are better situated in this respect than the civilian exhibitor. 
Apparently the Navy has no trouble in handling this proposition, 
as we have noticed at the “exchange” where we get our films 

large consignments of films for several ships of the Navy. 

Roller Skating..—If returns on money invested are desired, 
he cost troller skating is about as good a venture as can be desired, at 
Ve rent @ least it was found to be so in our case. 
cr Come In December of last year we bought 100 pairs of the best rink 
he best § skates obtainable. They cost $320, and “took” so well that 50 

additional pairs were bought about a month later. The main 

slightly floor of the drill hall, about 80 by 150 feet, was given over to 
ths we skating from 7 to 9 p. m. on Wednesday, Saturday and Sunday 
should nights and from 2 to 4 p. m. on Sunday afternoons. To keep out 
rived, Objectionable characters from nearby towns, only enlisted men 
ndanee were allowed on the floor. At first a charge of ro cents per hour 
d ship, was made for use of skates, but later the time was shortened to 
whole one and a half hours with a charge of to cents for the whole 

chairs, period. By the end of April the whole sum invested, including 
—_ be cost of repairs, spare parts, and extra pay of attendant, had been 
quick recovered, and next season the receipts will be practically “ velvet ” 
mon? _ for the post exchange. Rules for running rinks and regulating 
ist the BF skating can be found in Spalding’s Roller Skating Guide, which 
315.00, will be a help to anyone embarking on this proposition, but there 
above are many things concerning it that can be learned by experience 

would alone. We used the roll tickets for this amusement as in the 
limited case of the moving picture shows, but they were of a separate 
settled color. When handed in at the door they were torn up and put in 
would a locked box. Music was furnished throughout the skating by 
shore. an orchestra, selected from the band, with brass predominating 






in order to be heard above the roar of the skates. The orchestra 
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received no additional pay for this work, for it was in lieu of the § 
outside concerts that they play during the warmer months. Any § 
soldier owning skates is allowed to skate at these regular hours § 
without charge. t 
Any person who has tried this form of amusement knows that 
it is fairly good exercise, especially for the lower part of the © 
body. It takes well with the men, but would probably be less 
popular without the music, and more so if women were allowed to — 
skate. We have about two hundred chairs arranged against the — 
wall for spectators, and as we use these chairs for moving picture 
shows, etc., it is not necessary to move them out of the hall. This 
gives ample seating capacity for the skaters and such of their 
friends and relatives as come to observe. Most of the skaters are © 
men who have learned before they enlisted, but many beginners 
also are seen on the floor. The returns from this form of amuse- 
ment indicate its popularity. This popularity holds out well in 
the spring and early summer months, but, as before stated, the 
recruit is required to remain on the post for his first two months, © 
Probably, if our recruits were not required to remain on the post — 
as they are, during the summer months the various summer — 
resorts, minature Coney Islands, etc., would prove strong counter — 
attractions. As it is, this and the other features described are 
results of their detention, not causes. That is, we try to amuse 
the recruit and keep him occupied because he is kept on the post. 
These features are for his especial benefit, and not for the per- 
manent party man who can leave the post whenever off duty, 
though we also try to make things attractive enough to hold the 
latter against the outside attractions—and succeed fairly well. | 
Bowling—We have four bowling alleys in the basement of the 
drill hall which are continually in use except during the warmest 
months. There are also several alleys in the Y. M. C. A. building, — 
which is a gift of Mrs. Russell Sage. Formerly a small charge 
was made for the use of the former alleys, but this has long since 
been abolished, though they were used as much then as now. It 
takes one man working for a fair part of every day to keep these 
alleys in the best possible shape. If it is desired to start a set of — 
alleys at a station, our figures seem to show that it would bea 


very profitable investment for the average post exchange, although 4 
the running expenses are fairly high. , te 
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Shooting Gallery.—Adjacent to the bowling alley is a well 
equipped shooting gallery, with the usual array of moving targets, 
pull’s-eyes, clay pipes, ball jets, etc. This is quite popular with 
the men, especially during the winter months when entertainments 
are being held at the drill hall every night. At such times the 
net receipts have averaged close to $4.00 per day. The post 
exchange having installed this gallery, it of course reaps the 
financial reward from same. The outfit, including motor, etc., 
complete, cost about $300 instalied ready to run. Apart from the 
benefits accruing to the men, the above shows that this gallery is 
a valuable and reliable source of revenue to the post exchange. 
No competitions for prizes are held, but if they were, of course 
the receipts would be correspondingly increased. By this means, 
if necessary, it is believed that a well equipped shooting gallery 
could be made a well paying investment for almost any post 
exchange. 

We use the service Springfield rifle and adapters for cal. .22 


short ammunition. The latter costs about $18.75 per 10,000 
“rounds and the men pay one cent per shot. We have just added 


a revolver to our equipment, and it seems fairly popular. The 
use of silencers might be an improvement, but has not been tried 
as yet. Dry cartridges are best for revolvers and greased cart- 
tidges for rifles. Difficulties arise in connection with the con- 
tinued use of the adapters or “cartridge holders,” and we are 
asking the Ordance Department to make us a few rifles as nearly 
as possible identical with our Springfields, yet obviating the use of 
adapters. 

Swimming.—The post exchange has purchased 150 bathing 
suits of very good quality, which are available for free use by 
the recruits of the garrison during certain hours. This innovation 
is extremely popular with the men, and we could easily use twice 
the present number of suits. No definite course of instruction in 
swimming is given, but it is hoped we shall be able to take this 
up next year. 


CONCLUSION. 


The foregoing is an attempt to show what we are doing for the 
recruit. We realize that there are many imperfections in our meth- 
ods, many places where improvements can be made. . We intend 
to make those improvements as fast as circumstances will permit. 
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In every such step there are considerations not apparent to th — . 
casual observer that must be carefully weighed and examined on — . 
every side before the final step is taken. We are trying to build 
up a broad and definite system that will stand the test of time and @ 
endure, and for such work “ Make haste slowly” is as gooda § 
motto as that adage beginning “ He who hesitates.” 

It is believed that the A. & A. Office at Fort Slocum is unique, — 
in that its activities are wider in scope than any other similar office — 
in military or naval circles. It was partially for this reason that — 
the above was written, and also with the hope that some of the — 
facts above noted might be of use or benefit to others, thus saving 1 
them the necessity of learning by experience. 
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THE FUNDAMENTALS OF NAVAL TACTICS. 
By LigureNANT Romeo Bernort1, Italian Navy. 
Translation by Lizutenant H. P. McIntosn, VU. S. Navy, Retired. 


CHAPTER III. 
TACTICAL EvoLuTIONs. 


48. Tactical Evolutions and Maneuvers.—Let us consider a com- 
pact fleet with the units grouped in the manner deemed to be ex- 
pedient for tactical action, and at the distarice from each other 
which is established as the normal. 

In contact out of range the objective of the movements may be 
that of delaying offensive contact, or of taking a determined posi- 
tion with respect to the enemy, arriving at offensive contact with 
an advantageous alignment. In general the tracks must be recti- 


% linear. At intervals of time it may be necessary to execute changes 
of course or of alignment; that is to say, to perform evolutions ; 


the fleet may then be ordered with the maximum exactness, and 
the control may be completely exercised by means of signals. 

In offensive contact we find ourselves under conditions different 
from those just indicated ; we ought to have at every moment an 
opportune alignment and a suitable inclination of the ships to it; 
therefore, in general (as has already been pointed out in section 
17), an immediate and continuous adaptation of the proper maneu- 
ver to that of the enemy is desirable. Limited confidence can be 
placed in signals, because, aside from other things, they require 
for their transmission a time that is not inconsiderable, even when 
use is made of repeating vessels not stationed in the line. In order 
not to be surprised and disconcerted, it is then necessary to be 
prepared to maneuver on the basis of simple directives—each 
division imitating the movements of the one immediately under 
the orders of the commander-in-chief ; and, analogously, the single 
ships of each division regulating themselves by the one among 
them that is charged with the conduct of the maneuver. 

We must, then, necessarily admit that the evolutions cannot, in 
general, satisfy the necessities of offensive contact, reflecting (as 
already results from section 33) that they ordinarily require two 
changes of course of considerable amplitude, which: disturbs the 
firing ; moreover, when an evolution is ordered, it is necessary to 
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foresee what will be the tactical situation at its end, or, after a ; 


time that is notably long, when the naval force is numerous. Such 
a length requires the prevision alluded to, and, on the other hand, 


renders it very difficult—the enemy being free to maneuver accord- _ 


ing to his desire. It is to be observed that, naturally, this pre- 
vision is also necessary when an evolution is ordered in contact 
out of range; however, if in the course of the evolution we do 
not arrive at offensive contact, we may, at least in part, nullify 
the effects of an erroneous prevision, by so regulating ourselves 
as to delay the approach. Finally for the duration of the evolu- 
tion, the movements of the single units are restricted; and it is 
clear that this restriction cannot permit the best employment of 
the weapons and satisfy the variability of the tactical situation. 
Let us, then, admit the principle that im contact out of range we 
perform evolutions, and in offensive contact we maneuver ; having, 
in the latter case, as little recourse to evolutions as possible. 

Definitions.—We shall call tactical evolutions those proper for 
the government of a fleet in contact out of range, thus distinguish- 
ing them from the multiplex evolutions that can be imagined. 

Under the name of tactical maneuvers we shall include those 
maneuvers that are required for the control of a fleet in offensive 
contact. 

In this chapter we shall study tactical evolutions, considering 
successively the hypotheses that the fleet may have a simple align- 
ment and a double alignment. We shall subsequently refer to the 
case of separated groups in contact out of range. 

49. Evolutionary Speed—Reserve of Speed.—As is well known, 
to the end that a ship may keep in the formation it is necessary 
for it to have a reserve of speed; or, the normal speed must be 
somewhat inferior to the maximum speed of the slowest unit. 
On the other hand, in order to render the evolution as rapid as 
possible, it seems to us well to establish that, as a general rule, the 
evolutionary speed shall always be equal to the said maximum 
speed of the slowest unit. Consequently, when, for instance, we 
say that the evolution is performed with the speed ratio of 4, it 
is established that the pivot ship reduces its speed, not to one-half 
of the normal speed, but to one-half of the evolutionary speed. 

The minimum reserve of speed that each ship in the formation 
should have at its disposition must be a fraction determined by 
the normal speed ; or, it must be of greater value the higher is the 
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normal speed ; in fact, a ship that is not exactly on the desired line © 
of bearing, in order to get into position, determines by eye the 
small change of course necessary ; but, as equation (3) of Chapter 
I shows, the amplitude of the change of course—and hence the 
time required to get into the formation—depends upon the ratio 
between the normal speed and the evolutionary speed, and not 
upon their difference. Let us admit that the minimum reserve of 
speed may be defined by the ratio 


normal speed 


Spaonninee =75 4 


evolutionary speed ~ 


50. Evolutions to be Considered for a Simple Alignment.—In 
relation to what we established in section 18, let us consider a 
naval force composed of two elementary alignments, each of 
which does not contain more than six ships. Let the naval force 
be upon a single line of bearing. 

As we said in section 12, the formation has of itself no impor- 


~ tance. Having admitted this idea to be fundamental for offensive 
»contact, we ought to take it a fortiori as a guide in the study of 


contact out of range. In the latter, given the objects that we may 
decide upon, the first element to be determined in relation to them 
is the course ; when the alignment is adjudged to be satisfactory, 
or when a change of course is urgent, such Cage is made 
simultaneously. 

This said, let us suppose that the fleet has the proper course, 
which we will call the advantageous course, and that it is desired 
to change the alignment. The evolution to be performed consists 
in a change of polar bearing, which may be executed by one of the 
following methods: 

_ Ist. By changing course in succession (contromarcia). 

2d. By oblique courses. 

3d. By methods based upon the wheeling of the single column. 

51. Change of Course in Succession.—In order to satisfy tac- 
tical necessities, from among the ways in which this method may 
be applied, we should select the one that permits of losing the 
least distance in the direction of the advantageous course. 

The problem being thus set forth, it results therefrom that the 
transitory courses during the evolution should not make with the 
advantageous course an angle greater than 90°. 

Let A, .... An (Fig. 26) be a line of polar bearing a2. A,Z 
being the initial course—which we will suppose to be the advan- 
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tageous course—the transitory course must be included in the — 
semicircle X,ZX,, X,X, being normal to A,Z. Desiring, then, to — 
assume an alignment Y,Y,, it is to be observed: 1st, that it is not — 
well to execute the evolution in inverse order; that is to say, by — 


changing course simultaneously in the direction A,Ax, which is 
without the said semicircle ; 2d, that, for the same reason, in the 
evoiution in direct order, that is, changing course simultaneously 
in the direction A,A,, it is not well, after such change, to execute 
the change in succession in the direction A,Y,, although the 
angle 7A,Y, is smaller than TA4,Y,. 


7 











Fic. 26. 


The rules for the evolution are hence the following: 

1st. The ships change course simultaneously through the angle 
toward the ship farthest advanced in the direction of the advan- 
tageous course, resulting thus in a column of vessels. 

2d. The leading ship, followed in succession by the other ships, 
changes course in the'direction of the new alignment which makes 
. the minimum angle with the advantageous course. 

3d. When the last ship has completed the turn in the wake of 
the leading ship, the ships change simultaneously to the advan- 
tageous course. 

108 





os er 


-~ =—- > 


—_— > - i Cf 








1 in the 
then, to 
it is not — 
Say, by © 
vhich is 
, in the 
neously 
execute 
gh the 


THe FUNDAMENTALS oF Nava TACTICS. 231 


_ It is to be noted that the change of course in succession, which 


' constitutes the second part of the evolution just described, can 
i] be executed at evolutionary speed rather than at normal speed, 
because a ship that may have fallen slightly behind may put itself 


exactly in position by not following exactly in the wake of the one 
that precedes it, when it makes the turn. 
52. Oblique Courses.—With the method by oblique courses, as 


has already been said in section 33, the extreme ship toward which 


the alignment inclines, reduces its speed, and the ships change 


- course through an angle given by an appropriate table. If the 


» angle of the change of course were estimated by each ship, that 


y 


a: 


is to say, if it were not sought to determine it with the aid of a 
table or an instrument, it could only result in the employment of a 
longer time for the evolution, without any gain in simplicity. 

_ The angle of the change of course could be determined as indi- 


‘ cated by Admiral Morin in his profound work entitled Degli 


angle 


ivan- 


hips, 
1akes 


van- 





ordini e delle evoluzioni di’ un’ armata (Rivista Marittima, 1873- 
~ 1874); but even in that case the evolution would not be completed 
in the minimum time. 

It might also be prescribed that the intermediate ships of the 
formation should regulate their speed so as to arrive simultane- 
ously on the new alignment; but the reasons for so doing are 
insufficient, while, on the contrary, for the case in which it is 
necessary to confront an unforeseen situation, it is preferable 
that each ship should arrive on the new alignment as soon as pos- 
sible, as was proposed by De Gueydon. 

The maximum value of the speed ratio that can be adopted in 
evolutions must be inferior to the value +5 established in.section 
49; that is to say ;4;. On the other hand, as we have already said 
in Chapter I, the minimum value that can be adopted for this 
ratio is 4. 

This being the case, it seems logical to perform evolutions with 
the ratio 4 when the rapidity of the evolution is principally re- 
quired, and adopt the ratio ,' if rapidity must be sacrificed to the 
condition of losing the least distance possible in the direction of 
the advantageous course; it is well, however, to make a few re- 
flections in this connection. 

Let us indicate by )’, the evolutionary speed, and by Vy the 
speed of the pivot ship. Let ¢ and ¢” be respectively the times 
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employed in a change of bearing of an amplitude » with the values ~ 


$ and ; for a . By formula 9) of Chapter I we have: 





V,’ and V,” being the relative speeds corresponding to ¢ and f 


that are deduced by the formula in section 31, which gives V, ; 
this formula can be written: 


¥ Yay te « 
Ve = Vay) + (72 ~243 





in which 8 is the angle of the change of course zl by equation — 


(3) of Chapter I as a function of a and B,— = ; 8, being the 


polar bearing on which the ships are found with respect to the 
pivot ship at the beginning of the evolution. 

In the time ¢” necessary for the evolution with the ratio +4, the 
space passed over by the pivot ship, which we will indicate by 9”, 
is given by 

p’=o08V,t". 

Let us bear in mind that ;4V,is the normal speed ; consequently, 
if the evolution is performed with the ratio 4, the track p’ of the 
pivot ship in the time ¢” is evidently 

pb’ =0.5V.+0.9Vi.(t"—?) ; 
and hence we have 
-P7= (o4- oO. =) Vt (2) 

Let us indicate the ratio? V1 —#' by «; the values of f “* calculated 
with formula (1), and those of «, which are obtained € means of 
(2), are assembled in the following table in which f, pan is made 
to vary from 0° to go°, bearing in mind that with supplementary 
values of 8, — > formula (3) of Chapter I gives values of 8 that are 


equal, but with the contrary sign; and hence the same )’, corre- 
sponds thereto. 


Bi— = v be 
OPE ie BREE sls bis ve Shee dcawe 1.4 0.26 
BOP, ght d iss. s dad sie'e 2.0 0.20 
STL PM Aka dilne od vaibloe s 2.4 0.16 


Sie MEE as ek ctnseeseess 2.5 0.15 


?’ = Vv,” . (1) ; 
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e valanal These values show that if B,—— is included between 30° and 


_ 180°—30°=150°, and if the evolution is such that it is of long 

® duration when executed with the speed ratio 4, the advisability of 

(1) ® the evolution with the ratio 4 is to be excluded, because the 
greater distance gained in the direction of the course appears to 


’ and f | 

ves V, be a negligible advantage when compared with the increase that 
"® is realized in the duration of the evolution; in other words, the 
time necessary for securing the benefit represented by the differ- 
' ence p”—>’ is so long that we cannot rely upon the tactical condi- 
quatiod ' tions remaining stationary long enough to permit of completing 

. ® the evolution. 
‘ing the For example, let us suppose the speed V =18 knots an hour, or 
t to the # 558 meters a minute; let 8, — ms =75° and #=10 minutes, as is 
h the case with a fleet of ships in line abreast at intervals of 500 
t. = "meters, that wishes to change the bearing through 30° ; we have, 
OY Ps | - then, ¢#’=24 minutes (about), and p”—p’=0.16 558 X lo=890 

~ meters. 
uently, If B,— = is less than 30° or greater than 150°, the angle of 
of the © change 8 is greater than that which would be required, for the 
same value of w, in the case before considered ; that is to say, with 
respect to that case, and with the same method, the evolution is 
. more rapid ; and it is to be noted that ¢” diminishes more rapidly 
, 

(2) _ than ¢ because, as the table shows, the ratio C diminishes while « 
ul increases ; and hence the evolution with the ratio 4, may really be 
ulated advantageous. For example, for the fleet of 12 ships before sup- 
ansof ™ posed, when B,=40° and w=30°, we have #=7.5 or #”=12 miti- 

utes, and p” — p’=0.22 x 558 X 7.5=940 meters. 
‘me | rs 55° X7-5=94 
N ° _ @ ou: ‘ 
hase ow let us note that in order to have f, z <30°, it is neces 
at are sary for 8, to be between = and 30°+ te ; but since, as a meas- 
corre- ure of safety, we cannot allow the course of the pivot ship to be 


crossed during the evolution, 8, must be included between » and 
30° + y ; or, it must be greater than 150° + _ ; 


Moreover, considering that it is necessary to avoid excessively 
long evolutions, it is well that the evolutions with the speed ratio 
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rv should be restricted to the case in which is not greater than 
30° ; so that such evolutions, in view of the limits of 8, just found, 
may be deemed advantageous for lines of bearing nearer to hes 
column of vessels than to the line abreast. 


When » does not exceed about 10°, ¢’ is small whatever may be 


, ¥ pape ye 


Loa Zt 


SEAESSSERSERS 


the value of B,- > , and hence no importance can be attributed — 


to the difference p”—p’; however, as ¢” is also sufficiently small, 
the evolution with the ratio 4; is justified by the possibility of 
obtaining the object with the minimum alteration of course and 
speed. In other words, we may in general affirm the propriety of 
adopting the ratio ;4, when the evolution can almost be considered 
as a rectification of the formation. It is clear that in such case it 





is not advisable to apply the rule of De Gueydon for the change Bi 
of course of the pivot ship; the course of the pivot must remain # em 
unchanged. pat 

The evolution with the ratio 4 is then advisable when wo is of @ het 
considerable amplitude, and the formation is nearer to line abreast ‘thr 
than to column of vessels. _ wa 


53. Change of Alignment by Wheeling.—I. Admiral Bouet de fe Spe 


Willaumez, in his Projet de tactique navale (1855), in whichhe BH | 
laid down the basis for the evolutionary systems for steam vessels, § the 
in considering the wheeling of a fleet drawn up in line abreast, 
alluded to the system of pivoting on the center ship, one-half of @ the 
the vessels going ahead and the other half backing; naturally, he @ © 
discarded the method, since evolutions cannot be performed by @y & 
going astern, and he limited the practical methods to those which the 
pivot on one of the extremities of the formation. Nevertheless, : 

the idea of the illustrious admiral can be applied to the wheeling fol 


of a column of vessels without need of backing the engines; im 7 , 
such case, as indicated by the anonymous writer in the United — 


Service Magazine already cited (section 33, III), it is possible to E- - 
change the alignment by pivoting on an intermediate ship of the tio 
formation; or, the line may be considered as composed of two Jy shi 
parts, one of which has the pivot ship for a leader, and the other 

has it for the rear ship ; and hence the first performs the evolution By 4 
by executing the wheel on the leading ship, while the other makes" 


i eed 
an 


the change of course necessary for wheeling on the rear ship. 
On the basis of the idea already advanced that, tactically, it is © 
not important to maintain a fixed formation, we may not, in gem — 
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4 pw assign importance to wheelings ; that is to say, it is not neces- 
_ sary at the end of the evolution to re-establish the polar bearing 
that the formation had initially; however, if the wheeling of a 
~@ column of vessels can be executed rapidly by pivoting on an inter- 
may be mediate ship, we are induced to favor this method for changing 
tributed an alignment, considering the column of vessels as a transitory 
uted : ; : ; 

. formation, as is done in evolutions performed in succession. In 

y small, other words, being upon any line of polar bearing a, in order to 


ter than 
t found, © 4 
r to the 


ility of He change the alignment we can change the course of the ships simul- 
rse and _ taneously through the angle a, thus bringing them into column of 
riety of WH yessels, then execute the wheel on a conveniently selected pivot 
sidered " ship, and afterwards, with another simultaneous change of course, 
case it Hi) take the direction that is deemed advantageous. 

change @ In such an evolution the pivot ship evidently cannot man- 
remain @ euver according to the rule of De Gueydon, because the two 


> parts of the line execute changes of course in contrary directions ; 
w is of @ hence, the pivot ship must alter the course through the angle o, 
abreast through which it is desired to change the alignment, and after- 
_ wards reduce speed in the desired ratio with the evolutionary 


“iy 


suet de B speed. | 
nich he 4 After what has been said in section 33, it is easy to determine 









vessels, § the criterion according to which the pivot ship should be selected, 
breast, % Evidently, in order to wheel a column of vessels 4,A, (Fig. 18), 
half of the ship B most convenient as a pivot, is the one to which there 
lly, he @ corresponds an evolution of the same duration for each of the 
ned by _ extreme ships, 4, and A,, that are respectively the rear ship and 
bibs, _ the leading ship. Having demonstrated that n >1, it quickly 
heless, 
reeling = ' follows that the point of rotation is ahead of the center of the line. 
ies: in @ — In particular, from the table of section 33, IV, which, for the 
an _ Speed ratio 4, gives the values of the ratio ” between the dura- 
1 4 4 . ‘ ¥ . 
of the a on of a wheel on the rear ship, a that of a wheel on the leading 
»f two TES ship (or, it gives the values of 4 , we may deduce the ratio 
other AB 
lution — fe. ; that is, the distance of the pivot from the leading ship as 
_ AA, 
me _ 4 function of the length 4,A, of the line. In fact, we have 
+. f A,B I I 
y, it 1s = —_——— =I+ - 
AAs AB rs 
nh gen- I+ AB I+ 7 
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Indicating by ¢, the duration of the wheel when pivoting on B 
it is clear that 425 is equal to the ratio . , the values of which, q 
1<42 


multiplied by thé corresponding values of a given by the table of 
a 
section 33, IV (t, being the duration of the evolution performed 


in succession), give us those of the ratio 4 
0 


In the following table are set down the values of the two above- 
mentioned ratios. 


ts ts 
cet AS TR. ae 0.15 s 
SFP OR sise cise. KIT 0.42 0.29 b 
ME als rxbiak os wailed « dxhvls «3 0.39 0.43 
Oy RUBE eS CaaS 0.36 0.55 
ga. nie pe? 0.33 0.65 
Se”  adivdgresépckapadass Gan 0.75 


These results show: 1st. That with » greater than 60° the pivot 
ship may be held to be the one at about one-third the length of the © 
column from the leading ship ; while, if » is less, the pivot ship is @y 
the one at about four-tenths of that distance. 2d. That the method Be 4 y 
of wheeling just cited is advantageous when compared to that @ , 
performed in succession, especially for values of w less than 60°. | 

From what has been said, the ships astern of the pivot ship” 
should change course as in any ordinary wheel on the leading ship; _ 
but, for a certain number z of them, the evolution may be simpli- 
fied by prescribing that they follow the pivot ship in succession on 
the basis of the following considerations. 

As the pivot ship, after having changed course through the 
angle w, takes up the speed $/,, a ship that occupies the position 
astern of the pivot, and which follows it in succession, arrives on ~ 


the new alignment after a time z 5 ; d being the distance be ’ 


V, 
tween two adjacent ships. 
To the end that the said time may not exceed that occupied by 
the last ship of the line in executing the wheel, it is necessary t0 — 
li 
d 
Vi 
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ig on B ¥ Let n be the total number of ships composing the line. The 
., | time that would be occupied in following the leading ship in suc- 
f which, ae r : 
eession at a speed V, is expressed by 
table of 4 t, — "—Dd : 
¥ 0 V, 
formed Band hence we must have 
‘4 4 ~= (n— 1) ts 
: * 
) above. fm in which the values of a that it is necessary to introduce are those 
. 0 


iously obtained. Under the two hypotheses of a line com- 
posed of 12 or of 8 units, the number of ships that can maneuver 
‘ succession astern of the pivot ship is given by the following 


=e 
¢ 




























w n=12 n=8 
Or Mahese in cds coe ees ‘a 
a. x os See th bets bam I I 
MMT dike cécg statesman 2 I 
he a REPRE SE SA: 3 I 
he pivot PPR Fe ee 3 2 
h of the — 4 OP - Nees. pecescastatae on 2 
Ship is | So, as an illustration, with a line of 12 ships, wishing to execute 


method — 
to that” 
an 60°, | 
ot ship 
ig ship; 
simpli- 


sion On 


‘awheel of about go’, the first four ships and the last *hree must 
Perform the evolution at a speed V,, while the five center ships 
“Must keep the speed 4. 
» In general, the difference of speed required for the center ship 
and for those at the extremities shows, as is nated by the English 
Writer already mentioned, that this method of changing the align- 
ment is particularly advisable when the limited speed of the fleet 
is due to considerable differences in the maximum speeds of the 
igh the “BP various ships. In fact, it has already been established that the 
sition 8 Rormal speed must be ;°, of the maximum speed of the slowest 
ve = : ‘mit ; it has, furthermore, been affirmed that the evolutionary speed 
nce be- may be equal to the said maximum speed. This limit cannot be 
® exceeded in evolutions performed in succession, and in those with 
i ® oblique courses wherein one of the extremities of the formation is 
pied By “Made the pivot, it being necessary that the angle of change of 
enki 7 be the same for all the ships. It is clear, however, that in 
to obtain the maximum rapidity in wheeling the column of 
tls by the method described, if the divisions composed of the 
Gstest ships are placed at the extremities, such ships can avail 


9 115 























238 Tue FUNDAMENTALS OF Nava TACTICs. 


~ 








themselves, not only of the reserve of speed defined in section 49, thet 
but also that which results from the difference between the normal whe 
speed of the fleet and the maximum speed of the said divisions, _ acc 
If the ratio between the maximum speed of the central division i ang 
and the maximum speed of the extreme divisions does not exceed 9 the 
z's, from what proceeds there results, within certain limits, the I 
possibility of wheeling the line without loss of speed to the fleet yy new 
as a whole, by executing the change of course » in succession with 9) the 
the central division, and by the ships of the extreme divisions going ~ for 
to their positions with the reserve of speed. With the speed ratio wh 
jy, this method may be held to be advisable when » does not ex- I 
ceed 30°. Bt of 
II. Let us suppose our fleet to be on any line of polar bearinga; B "! 
let OS (Fig. 27) be the alignment, OR the course steered ; and it © x * 
a A, 

s of 
_ met 

s” th 
«Sar 
whe 
flee 
: and 
whe 
_ teal 
Fic. 27. » F 
- dur 
is desired to pass to the alignment OS’, inclined to the present the: 






alignment at the angle , pivoting on one of the extreme ships. Amt 
alogously to what has previously been said, we can have recourse” 
to the column of vessels as a transitory formation, by changing 
course together on the initial alignment, and then wheeling the — 
column on the rear ship or on the leading ship, changing course - 
in the first case through the angle ¢, in the direction of the new 
alignment, and in the second case through the angle ¢; in the com — 
trary direction ; ¢- and ¢; being the angles given by formula (4) | 
and (5) of Chapter I. Let us observe, however, that the ships 
being, by hypothesis, already inclined by the angle a in the direc 
tion of the new alignment, the angle of change, instead of $e, i8 
¢-—a in the case of pivoting on the rear, and a+¢; when pivoting — 
on the head. Taking this into consideration, the evolution may — 
116 
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* 
_ then be executed in the same manner indicated in Chapter I, for 
_ wheeling a column, without any complication whatever ; because, 
' according to the case, it suffices to subtract from, or add to, the 
_ angle of the change of course taken from the table for wheeling 
| the column, the polar bearing of the formation. 
It is obvious that the evolution is executed analogously if the 
new alignment is inclined the opposite way; thus, in Fig. 27, if 
_ the new alignment is OS”, the angle of change °c, 
' for wheeling on the rear ship is a+, and for 
q wheeling on the leading ship it is a—¢+. 
' Having thus generalized on the wheeling 
| of the line, let us look into the importance lo 
tobe attributed to such an evolution. 
' The party A (Fig. 28) has an alignment 


> 


a 


7 
S2=. 





~~. 
“—.<—. 


extremity A, farthest from the adver- f 
Tsary. Since we leave it undetermined , 
whether, with respect to the course of the 





2 fleet, the said extremity is farthest ahead Cy 
' or farthest astern, our reasoning is general 4 
and tends to establish the advisability of Cy’ A, 
id either on the head or on the Fic. 8 


' For simplicity’s sake, let us suppose that A, remains stationary 
') during the wheel ; the center C, of A takes the position C,', and 
the new inclination of the alignment, counting from the line join- 
"Ping the centers, is A,’C,'Cy’, which we will indicate by Q. As 
~ & is an exterior angle of the triangle C,’Cy’A,;, we have 


Q =w0+ Ci'Cy’A,; and hence Q >». 


The advisability of wheeling upon A, would hence seem to 
‘Tesult from the fact that, while the alignment rotates through o, 
it really approaches the fundamental position through an angle 

greater than w ; while if the wheel were made about the extremity 
A,, the contrary would happen ; and, finally, if the rotation were 
"Made about C., 2 would be equal to o. 
In practice, in wheeling the alignment the pivot A, would not 
femain stationary, and, by reason of its movement, the angle Q 





n may 








_ might be increased or diminished according to the circumstances 
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of the case.* So, also, the wheel on the intermediate ship, as 
been said in Part I of this section, would not be made exactly 
about C,; but all this does not weaken the genera! reasoning which © 
would lead us to believe it advantageous to take as a pivot ¢ 
extremity of the formation farthest from the enemy. " 

It is now necessary to determine the value of the difference | 
& —w; this is clearly at the maximum when 2 =90° ; and, 4,4," 
being the position of the alignment of the party A corresponding 
to such an hypothesis, from the triangle C,”Cy’A, we get 


r 
tan »= is . 3 
S being the length of A’s alignment, and r the distance C,"Cy’, or 
the distance between the centers after the wheel. Supposing” 
r= 15,000 meters, and S=5000 meters, we have »=8o° (about). 
Since the maximum value of the difference Q —w is thus 10°, it 
appears to be negligible, considering the rapidity with which the 
alignment may be rotated by pivoting about one-third of the @ 
length of the line from its head. Also, under the hypothess i 
r= 10,000 meters, we have o=75° (about), or 2 —w=15°. The 
importance to be attributed to the wheel when pivoting on one of 
the extremities is hence restricted to that which results from the - 
study made in Chapter I, in which it was established that, within 
certain limits, it may be preferred to - evolution in succession 
when the line is very long. 

As has been said, on account of the rapidity, pivoting on the 
ship about one-third from the head of the line is preferable to @ 
pivoting on one of the extremities. Nevertheless, being on a line 
of polar bearing, the evolution just mentioned may be advisable, 
as it avoids the initial passage to the column of vessels. Having 
regard to the amplitudes of the changes of course that the method 
requires it is seen that it is best to pivot on the rear ship if the 
course is inclined in the direction of the new alignment, and on] 
the leading ship if the course is inclined in the opposite direction. 

54. Angular Alignments——The angular orders, so much es 
teemed when the ram was considered the principal weapon, seem ~ 

* If A; were the rear ship, the angle Q would also be increased, because” 
the displacement of the pivot would be in the direction A, A’; while, if 
A, were the leading ship, the displacement of the pivot would be in the — 
direction A,’ Ai; on the other hand, since we know that the evolution om © 
the leader is more rapid than in the other case, we must conclude that we 
are confronted with contradictory elements. (Author’s note.) 


118 























































Tue FUNDAMENTALS OF NAvAL TACTICS. 241 


“today to acquire new importance, but on a different basis, for the 
" yeasons adduced in Chapter III of Part I (sections 18 and 20). 
_ As we there pointed out, the angular alignments are advisable in 
gl contact for the purpose of having each of the elementary 
7. ions of a composite alignment in fundamental tactical position. 
_ This advisability commences in contact out of range at the 
moment when the limit of offensive contact is about to be crossed, 
‘with the application of the follow- 
- ing tule, the necessity for which 
oping obvious. 

In contact out of range the fleet 
"Cy’, oF © aust be on a single line of polar 
pposing _ bearing ; if this is such that, when 
about). it ts about to arrive at firing dis- 

10°, it tance, one of the elementary align- 
ich the «ments is in fundamental position, 
of the then, with such division taken as 
sothesis 7 a pivot, the other elementary align- 
° “The” ment may be changed so as to es- 
one of tablish offensive contact in the most 
rom the advantageous manner. 
within On the basis of this rule, under the hypothesis that the enemy 
‘cession has his forces compact, the limits within which the inclination i 
_ (Fig. 29) of the elementary alignment may vary, can be deter- 
on the @ ‘mined. Let C, be the center of the alignment of the party A, and 

able to Hy let C,' and C,” be the centers of the elementary alignments. 
n a line _ Evidently the maximum value of i results under the hypothesis 
visable, | that the alignments must be in fundamental position with respect 
Having 7) to one and the same elementary alignment of the enemy’s forma- 
method ion which has its center at Cy. In such case we have 


4 if the Ca’ Ga,” = 2: 


, A,Ay 
oonding 


















ond <a “and hence 
rection, Ch’ Ca = Ci" Ca = Ci sin £ 
uch es — - Indicating by m the number of ships in the A party, by d the 


n, seem” “distance between adjacent ships, and by r the distance C,Cw, we 






while, if | e e 
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Making »=12, d=500 meters, r= 10,000 meters, we get i= 16° | 
(about). We may then hold i= 20° as the maximum value of j; © 
hence the evolution may generally be executed by oblique courses _ 
with the speed ratio yy. Evidently the pivot, instead of being a 
single ship, is composed of all the ships of the elementary align- | 
ment that it is desired to leave unchanged. The fact that the 
pivot is an assemblage of ships, renders inadvisable the applica-~ 
tion of the rule of De Gueydon for the double change of course. — 

It is easy to understand that, in order to obtain the object of the” 
evolution, it is desirable that the ships forming part of the pivot 
should keep a course parallel to, and in the same direction with 
that of the enemy. If he makes a wide change of course, it is best 
to interrupt the evolution, assume the course that is deemed best,” 
and then make another attempt. 

When the angular alignment is brought about by the necessity 
of confronting an enemy broken up into independent groups that 
are not echeloned in distance—as represented in Fig. 11—the 
angle between the elementary alignments may be greater than that § 
just found ; in such case it is generally best to assume the angular § 
alignment by interrupting an evolution in succession. 

55. Evolutions with a Double Alignment.—One may be induced 
to perform evolutions with a double alignment (section 19), im 
contact out of range, by one of the following considerations: 

st. In contact out of range, as well as in offensive contact, it 
may be desired to keep the forces massed in that way. 

2d. It is evident that one can perform evolutions more easily” 
with a simple than with a double alignment of the same length; 
but it might be held that, given a certain number of ships, by 
placing them in double rather than in simple alignment, greater 
evolutionary facility might be acquired by virtue of the shortening 
of the line. Whenever evolutionary advantages with the double” 
alignment present themselves, it might be employed in contact out 
of range, passing at the proper moment to the simple alignment in — 
order to come into offensive contact. 4 

A fleet in double alignment may be considered as formed by 7 
groups of four ships each in parallelogram (system of Labres*), _ 
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*See the résumé of Commandante Bonamico in Rivista Marittima, 
August-September, 1902. ; 
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or of three ships in a triangle (system of Fournier *) ; finally by 
of two ships, one in each line (twin system). 


Let us consider evolutions performed by the ships in succession. 


i= 16 
1e of i; 


al Ee ‘The maximum simplicity and evolutionary rapidity would seem 
B: 7 ‘to be obtainable by causing each group of four ships to maneuver 

hat a simultaneous changes of course; in fact, small changes of the 
a : 


course of the naval force may be obtained by having each group 
‘make the change of course when it arrives in the wake of the 
“preceding group. However, it is easy to see what inconveniences 
: ts are encountered in so doing. Let us suppose a desire to change 
€ pivot the alignment when the ships are on 
on with io lines of polar bearing and the 
is best tines joining the corresponding ships 
ed best, "ate normal to these lines of bearing, 

_ the distance between the lines being 
ecessity "equal to the distances between ships, 
ips that J so that each group of four ships forms 


applica- 
urse, 


t of the 


11—the 9 “Ya square. By making all the ships of 
an that 4% #* fleet on the actual alignment 
angular ~ a course simultaneously, we 


have the double column. In Fig. 30 
induced — - there is represented a fleet composed 
19), in | of two groups that are already in that 
is: ' formation, and there is also shown the 
itact, it | ‘formation that results from a change 

' of course in succession, following the 

» easily » tule above indicated. As is seen in 
length; _ the figure, the result is that the ships 
are no longer in two lines, but in four; 








veal and it is clear that they still remain in veg a 
rteniaill four lines when all the fleet executes ; 

® the simultaneous change of course in order to return to the 
double > Ofiginal course, or to take up a new course that is deemed 
act Cae ® advantageous. 
ment 3 This sufficiently indicates that the method is not advisable, for 
ned by ae ae sollowing reason : 
res *), HE * See Rivista Marittima, Vol. IV of 1907. In Fournier’s system, the 


_ fumber of ships in one line of the alignment is half of that in the other 
line. With this system simultaneous changes of course are abandoned. 
(Author's note.) 
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In offensive contact, to the end that all the ships may fire, it is _ 
a necessary condition that they be not upon more than two lines, 
When the fleet is in two lines in contact out of range, on opening” 
fire, it may be easy for the ships in the outer line with respect to | 
the enemy, appropriately to modify their positions with respect 
to the ships in the inner line, so as to be able to fire through their 
intervals. This already constitutes a difficulty that, in practice, 
is not inconsiderable ; but plainly we shall expose ourselves to the - 
gravest risks if the matter is still further complicated by the fact — 
that the ships are in more than two lines at such a critical moment, 
Analogously, if the groups of three ships each were maneuvered 
by simultaneous change of course, we should 
find ourselves forming three lines ; which, for 
the same reasons, we believe are to be avoided, 

In evolutions performed in succession, the 
method of simultaneous changes of course may — 
be adopted with the twin system only, for @ 
small changes of alignment. Indeed, let a, b, 3 


" Wey f 
‘ Sa \ 


SeeGr= eCcrngee 3 


Pa 


a,, b, (Fig. 31), be four ships of the double 
column ; when the ship 6 arrives in the water 
in which a has executed the change of course, 
the ship a, is in the position a,’ such that aa/ 
=a,a=d. To the end that, in the new align & 
Fic. 31. ment, the distance between the ships of the 
two lines may not fall below d, it is necessary 
to have aa,’ sd, or w = 30°. . 

This being said, we deem it indispensable that the evolutions of 
a double alignment should be executed on the basis of the follow- 
ing fundamental conditions : 

Ist, that the fleet be always in two lines. 2d, that, in general, 
the corresponding ships of the two lines should have each other 
bearing normally to the alignment; in fact, from this position the 
ships of the outer line with respect to the enemy, can, at the 
opportune moment and with the least possible difficulty, take the 
necessary positions for firing; and in this way we shall avoid a | 
long alignment. 

Furthermore, we shall hold that, generally, the number of ships 
composing the two lines should be equal, given the essential object 
which we have in view which is that of shortening the line. 

The fleet may be drawn up on two lines of polar bearing a; 4 _ 
being any angle whatever, but the same for both lines. Let us 7 
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suppose the simultaneous change of course for passing to the 
- double column to be already executed, as in the first position of 
- Fig. 30, and let us see how, and in what time, the change of direc- 
' tion of the said column can be completed, in order afterwards to 
take up the advantageous course by a simultaneous change of 
direction. 

From what has been demonstrated in section 41, it results that 
‘if two ships A and B, that have respectively the speed V. and Vs, 
© keep each other constantly bearing abeam, the tracks described 
"by them are concentric circumferences. Letting ps and fs repre- 
iow the radii of the circumferences AA’ and BB’ (Fig. 32), de- 

scribed respectively by A and B when , > Vs, and indicating by 
R Cathe distance between the two ships (which remains constant dur- 


[ 
d “a 


A BU 6) 
lat aa,’ a Fic. 32. 
v aligns § 
of the | img the movement), from formula (11) of Chapter I, substituting 
cessary d for r therein, and making a=@=9g0°, we have 


A’ 








. ig’ yf 
tions of Be wre ay 
follow- Ba... Vs 
reneral, Pa=Ps+d= Va Pe. 
h other 4s Vs 
Hon the _ To the end that the condition p»=d may be realized, it is neces- 


at the ‘Sary to have V.=2)s. 
ake the i =- Now let it be noted that, between ships in formation, the tactical 
avoid a “ Tadius about equal to the distance d is that which is ordinarily 
employed when d is between 400 and 500 meters. It results, then, 
f ships ‘that, when in double column, the leading ship B of the inner line, 
| object 








_ with respect to the change of direction, puts his helm over, he must 
luce his speed to one-half that of the outer line, of which the 
_ keading ship A, at evolutionary speed, must steer, keeping B, by 
"Sight vane, constantly abeam. The ships of the outer line must 
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keep up the speed in order to keep themselves abeam of their 
corresponding ships. ; 
If m is the total number of ships in the fleet, each line is then 


composed of = ships ; and hence the time ¢ occupied by the evolu 
tion is expressed by q 
n ; F 
(E58 toad te 
Vs Vasi-c 
If, instead, the fleet were in single line, the time occupied would 
(n—1)d . 
= Vi 


t= 


; which shows that the abovementioned method re- 


quires a time only slightly different from 
that which would be occupied if all the” 
ships were in a single line, and exactly 
corresponds to the time occupied bya 
single line having one ship less. * 

The method just indicated is general, @ 
and it is necessary to have recourse to it § 
when the angle w, through which it is de 
sired to change the alignment, is of con- 7 
siderable amplitude; but, when o is 
within certain limits, one can maneuver 
with greater quickness with the ratio 4 
between the speeds of the two lines, im 
the following manner : 

The ship B, leading the inner line 
(Fig. 33), changes course through the 
angle » in the desired direction, and) 
assumes the proper speed for the above 
mentioned ratio; the leading ship A of wi 
the other line executes, with respect 
to B taken as a pivot, an evolution by 
oblique course, in order to bring itself 
again on the polar bearing 9o° ; that is to say, it completes—as is” 
said in section 33, II1I—a wheel in line abreast ; when A has made 
the wheel, that is, when it has arrived at the position 4’, it steers 7 
a coutse parallel to that of B and assumes the speed of B. The” 
ships of each line follow their respective leaders in succession, and 
those of the outer line opportunely regulate their speed in order” 
to keep themselves abeam of their corresponding ships. It is cleat, 
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3 as Fig. 33 shows, that the change of direction to the new align- 
of their _ ment will be completed when the last ship of the outer line arrives 
® at 4’; and, at the same time, the last ship of the inner line will 


» is than 


be at B. 
1e evolu- The duration of the evolution is hence 
q ‘i 
( — r) d 
a (n—2)d 
eS” Os ee 


t, being the time necessary for the sah of AB. 
To the end that the duration of the evolution with the method 


d would 4 may be less than that corresponding to the method by concentric 
thod re- : circumferences before alluded to, we must have 

ent from Be OF See 

f all the a ; 

| exactly Making py =e this inequality is transformed into another: 
ed bya 


< <0.38(n—2). 


general, 4 The formula that gives the duration of the wheel of two ships 
irse to it _ inline abreast at the distance d, by virtue of what has been demon- 
it is de strated in Chapter I, is 


















; of con- 

no is 2d sin ee 

laneuver i= ee me ae 
ratio 4 Vin 1+ (BY - —2 vy, cos (o—¢) 
lines, in 


~ inwhich ¢ is the angle of change of direction for said wheel, which 
angle is equal to o+8; 8 being the angle obtained from formula 


ne p (3) of Chapter I, by oo in it 8, =90° +; in this way we get 
ug , 

on, and ¢= — + are sin ( Vs sin “| ’ 

e above- t ; " 

b y . . r . Vr st x 
ip A of wherein, in the case we are discussing, we must put —~- =o.8. 


A 


ia by "There are thus obtained the values of a which are set down in 
ig itsell Be the following table: 

-s—asis te “ 

> te 

as made — ag* ..ck.. alee Oe 6 

it steers ee 10 

B. The- OP ins at nent es ane 12 

ion, and | OR prerey eee 4-54 14 

ord TT... wa onnked cE 5.08 16 

- O°... LR ae 18 
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With the values of 4 -, taking into account the inequality aboye ” 


deduced, the values hy n in the third column are calculated ; whie 
values indicate, for each value of w, the minimum number of ships — 
of which the fleet must be composed in order that the evolution 
performed in succession, following the wheel of the leading ships, 3 
may be advantageous with respect to the evolution by concentric 
circumferences. 
It results from the preceding that, in evolutions performed in” 
succession, a fleet must be very numerous in order that it may be 
maneuvered on a double alignment with greater rapidity than on 
a single alignment. Indeed, if the number of units is not very 
considerable, the angle » must likewise be limited in order that 
the method by wheeling the leaders may be sensibly advantageous | 
over that by concentric circumferences ; which, in its turn, occu- 
pies a length of time not sensibly different from that required by 
a simple alignment. So, in order to fix the ideas, let us note that 
with twelve ships on a simple alignment, the evolution would re- | t 


ecresseepe 


quire a time II g ; while with the method of concentric circum 
4 ; 


d 


ferences the time would be 10 —, and, with the wheel, for o=45°, 


there would be a duration of 9.7 x . However, the advantage of 


this last method is rendered sensibie with smaller values of w. 

The evolution by oblique courses, in order to satisfy exactly the © 
two conditions established as fundamental, must evidently be 
executed according to the following rules: 

1st. Simultaneous change of course in the direction perpen 
dicular to the alignment. The fleet is thus arranged in two lines” 
abreast, and the corresponding ships of the two lines are in colum 
of vessels. 4 

2d. The ships of the first line make a wheel in line abreast of 
the amplitude through which it is desired to change the alignment 
the ships of the second line follow in succession, opportunely” 
regulating the speed in order to maintain the distance from the 7 
corresponding ships of the first line. . 2 

3d. The advantageous change of course is assumed with @ 4 
simultaneous change of direction. 

It is needless to demonstrate that this evolution is little adap 
to tactical necessities. 


some revtrernsase cH ee 


mommemaaes 
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ty above © In double column the alignment might also be changed by 
1 whi = wheeling each of the two columns so formed; but it is to be 
of shigh noted that there is applicable to such a case the observation already 
voltae ' made in this section in connection with evolutions performed in 

hi @ succession by means of simultaneous changes of course of the 
'S See successive couples of ships ; that is to say, the said wheel must be 


a 7 less than 30° in order that the distance between the ships of the 
‘ two lines at the end of the evolution may not fall below the normal 

rm distance 

an ‘ , We are now able to formulate the following conclusions con- 

rot very | cerning the tactical management of a double alignment. 


der that 7 Having a number of ships greater than twelve, the double align- 
tageous me «Ment is convenient ; evolutions with it must generally be performed 
n, occu- in succession. Evolutions by oblique courses are long and compli- 
tired by cated ; hence it is difficult to take up in that way an angular align- 
ote that ™ . ment, and when the latter is deemed necessary, it must be assumed 
ould re «DY interrupting an evolution performed in succession. 

With about twelve ships or less, the double alignment would 
“allow some advantage over the simple alignment in the case of 
evolutions performed in succession ; but it must be borne in mind: 
Ist, that this advantage is sensible only within very narrow limits ; 
| ad, that with the fleet on a double alignment, evolutions by oblique 
| courses are performed with great difficulty ; 3d, that, desiring to 










circum- 9 





o=45, 






atage of 








f w. "pass to a simple alignment at the moment of coming into offensive 
ictly the Hs contact, an evolution would be necessary, which, on the other 
ntly be hand, would not be necessary if the forces were kept on the simple 

alignment from the start. In short, with a not very numerous 
perpen- force, keeping it, in contact out of range, on a double, instead of 
wo lines on a simple alignment, there would be a diminution rather than an 







columa increase of the maneuvering qualities of the fleet. 
: Finally, as pointed out in section 19, the double alignment may 
' be advisable for the purpose of using antiquated ships in the 
' second line; it is clear, however, that the number of such ships 
' must be limited, so as not in the least to encumber the maneuver- 
' ing of the line composed of modern ships. The double alignment 
' formed in this way can be maneuvered as a simple alignment 
_ when the antiquated ships are not deficient in speed, and when 
@ there is only one of them for every three or four ships of the real 
adapted line of battle. The said ships of the second line, without any sug- 
“gestion of exactly determined positions, will regulate themselves 
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in the most opportune manner in order not to embarrass the 
maneuvering of the principal line. 

56. General Considerations Concerning the Evolutions of Com- 
pact Forces—Admiral Makaroff notes how it may be well to 


interrupt an evolution that is in progress. ‘‘ While the fleet is — 
changing its formation,” he writes, “ it remains in a transitory state _ 


of maneuvering, and the admiral can undertake nothing during 


that time without risk of causing confusion. A case, however, © 
may arise wherein a change of formation ought to be arrested in — 


order that all the ships may execute a simultaneous change of 
course. Short signals should be employed, and we proposed that 
the signal ‘Come along!’ (Via!) be hoisted. All the ships must 
then, as quickly as possible, assume a course parallel to that of the 
admiral and thus afford him the possibility of maneuvering.” 
These considerations are to be borne in mind. It may be im- 
portant to interrupt an evolution when a change of course is 
urgent, or because the new alignment signalled is no longer deemed 
opportune. As the ship of the commander-in-chief may not be 


at an extremity of the line, let us establish that, in interrupting an 


evolution, the ships must assume a course parallel to that of the 
guide ship (regolatrice). 

The possibility that an evolution by oblique courses may have 
to be interrupted, and that for this reason a disorderly formation 
may result, shows us the special importance that must be attached 
to evolutions performed in succession; indeed, with this method, 
after having changed course on the initial alignment and while the 
ships are changing direction successively in order to arrange them- 
selves on the new alignment, if it is discovered that the said new 


alignment is not satisfactory, the leading ship can change course, 7 
causing itself to be followed in succession in order to form another — 


alignment. Hence, evolutions performed in succession do not 


require prevision of the tactical situation at the end of the evolu- — 
tion in the same degree in which such prevision is required by the — 


method of oblique courses. 


Between two fleets opposing each other which at any given 4 


instant may have alignments equally inclined to the line joining 


their centers, differences may be created by the following causes: — 


1st. Difference of speed; in fact, with equality and simultaneity — 
of maneuvering, the swifter party can deploy a greater number of © 


ships. 
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ad. Difference in the length of the alignments; when they are 
of the same kind (simple or double). 

3d. Delay in the execution of the counter movement. 

This being the case, of the two adversaries, we will say that the 
better maneuverer is the one that has the greater speed when the 
two alignments have equal lengths, or that has the shorter align- 
ment when the speeds are equal. 

It is easy to admit that, for the party that is the worse maneu- 
verer—which we will indicate by N—it is well, on sighting the 
enemy, to assume an alignment normal to the line joining the cen- 
ters (the fundamental position), while for the party A, the better 
maneuverer, it may be well to assume a different alignment. 

In short, let us suppose that, in this last case, the worse maneu- 
verer does not assume an alignment in the fundamental position, 
but contents himself with keeping an alignment equivalent to that 
of the enemy. By virtue of his better maneuvering qualities, the 
party A, on coming into offensive contact, can assume an align- 
ment in the fundamental position with greater celerity than the 
enemy, or can acquire an advantageous initial position. 

The interest that the better maneuvering party may have in 
assuming an alignment different from the normal to the line join- 
ing the centers, lies in the probability of leading the enemy into 
error. 

Two cases, then, may present themselves to the better maneu- 
vering party A: Ist, the enemy’s alignment is not in the funda- 
mental position ; 2d, the enemy’s alignment is in said position. 

In the first case, it is well for the party A to assume, on sighting, 


' an alignment equivalent to that of the enemy, changing it at an 


opportune moment in order to be in an advantageous position on 


) coming into offensive contact. 







In the second case, it is clear that the greater the amount of 
maneuvering, the more A can draw advantage therefrom. In 


_ other words, it is well for A to move toward one of the extremi- 
' ties of the enemy’s line, obliging him to maneuver in his turn in 
_ order to keep himself in the fundamental position ; in this way A 


can make an advantageous entry into the zone of fire. The coun- 


’ ter movements of N will naturally be inspired by the idea of not 


allowing the enemy to arrive at firing distance in a superior posi- 


_ tion; and for this purpose he must have recourse to changes of 


bearing, keeping the enemy abaft the beam. Under such condi- 
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tions each of the adversaries will seek, in maneuvering, to lose the ~ 
least ground possible in the direction of the advantageous course, — 
unless they are so near to the distance for opening fire that they _ 
must seek rapidity of evolution above everything else. 4 






On the basis of what has been said, we must hold that unless ine 
one of the parties is, to a certain extent, passive, the phase of com-— - 
tact out of range will be a phase of active maneuvering, and will We sit 
produce differences in the initial conditions of position on the — di 
establishment of offensive contact. In the following chapter we Be 
shall see how this initial situation may affect the tactical maneu- on 
vering. | 
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57. Independent Groups in Contact out of Range.—The break- wg 
ing up into groups, already alluded to in section 20, appears to be ~ 
opportune as regards maneuvering, for the following reasons: i 

1st. The duration of an evolution of a compact fleet is pro- 4 44 
portional to the length of the alignment, with equality of form of it 
the latter. *#p 

2d. By placing the swiftest divisions at the extremities of a line, 7 $i 
as has been said in this chapter, the utilization of their speed may } 
be obtained, but only in some special case. In maneuvering by . 


independent groups we may, on the other hand, tend to draw the 3 
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¥ maximum return from the maneuvering qualities of each group, 
_ imacontinuous manner, when each of them is sufficiently homo- 
| geneous as regards speed. 


Let us now consider the maneuvering of a fleet formed by two 
independent groups, opposed to a compact fleet, in contact out of 
range ; bearing in mind that we have already recognized the neces- 
sity, in offensive contact, of avoiding the echeloning of groups in 


distance. 


The speed of a fleet being determined by that of its slowest 


" unit, it is necessary to distinguish two cases: 


I. Each of the independent groups has a speed superior, or at 
least equal, to that of the party that remains compact. 


II. One of the independent groups has a speed inferior to that 
of the enemy’s fleet. 


Under the first hypothesis, if the forces that maneuver by groups 


se sufficiently understand each other, so that, although independent, 


they may rely upon maneuvering in a co-ordinate way, from the 
maneuvering by groups the abovementioned advantages may really 
be hoped for, although the enemy maneuvers well. A group will 
maneuver so as to be at the same distance from the enemy’s center 


as the regulating group, keeping the most opportune alignment 


according to the rules already established. Although, with regard 


to the momentary positions, an inferiority of conditions for the 


compact fleet does not exist—as we have pointed out already— 


still we must hold that it may result in practice, because the com- 


" pact fleet is the poorer maneuverer. 
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In the second case, in order to discover the dangers of breaking 
up into groups, it is necessary to suppose that the enemy maneu- 


-vers in the way that is best for him. Let Cy, CG,’ and C,” be re- 
spectively the positions of the centers of the party N that remains 
) compact, and of the groups A’ and A” into which the party A is 
' divided. The speed l’y of the party N is greater than the speed 
_ V,' of the group 4’. From what was demonstrated in Chapter I, 
_ it readily results that if N follows a course CyX, such that the 
| polar bearing XCyC,’ is equal to or greater than go°+arc 


Vi 


sin Ve" the distance CyC,’ continually increases, whatever may 
F N 


be the course of A’, because this is the case in which for the 
_ Slower party, the problem of approach admits of no solution. 
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This said, it is clear that the course of N may be such as 04 
avoid the approach of A’,* producing at the same time the removal 


of N toward A”. 


Under such conditions, if offensive contact is brought about, it ; 
will be between the compact party and one of the groups of the © 
other combatant; and in order properly to understand why, in 


such case, A has not the advantage in maneuvering power alluded 


to in the hypothesis previously discussed, it is well to reflect that, 7 


if the course of A” is favorable to the approach, the party N, 
given its presumable superiority with respect to such group, has to 
trouble itself about the alignment in a much smaller degree than 


would be required against an adversary of superior or equal” 


strength. 
These considerations suffice for concluding : 


1st. The necessary condition for breaking into independent | 


groups is that each group shall have a speed not inferior to that 
of the enemy’s fleet. 
2d. When the enemy is broken up into independent groups, and 


one of his groups has a speed inferior to that of our total force, © 


the conduct of our force must be conformed to the rule of moving 


in the direction of the swifter group, thus avoiding the nearer ap- © 


proach of the slower group. 


* The course of N must naturally be established, taking into account the 
length of the formation; that is to say, it must be the most opportune for 
the ship that could most easily be approached by A’. (Author’s note.) 
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removal 
about, it 4 CHAPTER IV. 
1 the © TACTICAL MANEUVERS. 
sia : 58. Maneuvers in Column of Vessels.—As has been pointed out 
ect that, in section 48, the fundamental conditions which the tactical maneu- 
arty N, " vers ought to satisfy are the following: 1st, not to disturb the 
p, has to firing ; 2d, allow the immediate and continuous adaptation of the 
ree thal | proper maneuver to that of the enemy, each ship imitating the 
or equal B movements of the guide ship as a directive. 
® itis clear that the simplest tactical maneuver that has the requi- 
® sites enumerated, and which permits of keeping the fleet perfectly 
pendent : ordered, is the one performed in succession in column of vessels. 
- to that Me For these reasons the importance that is generally attributed 
») to the column of vessels is justified. It is well to note, however, 
ups, and that, conformably to the idea several times repeated, a line of 
al force, B conduct contrary to the spirit of modern tactics and binding one 
moving ae to a fixed formation could be followed; and so, when there is a 
arer ap- 3g question of the column of vessels, it is generally to be understood 
_ that we do not refer to the ships in that formation keeping the 
‘® course constant for long intervals, but it is implicitly the idea that 
count the ‘he course of the leading ship is generally changeable in a slow 
rtune for Dut continuous manner, conformably to the standards established 
note.) for an isolated ship ; hence we refer to maneuvering in column of 


_ vessels rather than to the formation of that name. 

_ Such maneuvering appears the more worthy of consideration 
inasmuch as the adversaries in the recent Russo-Japanese War 
confined themselves to it ; its importance is incontrovertible, owing 

to the fact that it requires the minimum amount of preparation 
on the part of the commander ; so that it is indispensable to adopt 
it when one has at his disposal forces that have had but little drill ; 

" but outside of this case, it is well to put the prejudicial question, 

_ asking ourselves if the said form of maneuvering is always advis- 

| able, so that, admitting its simplicity, we may excuse ourselves 
from studying other forms. 

_ Against an enemy in column of vessels, the criteria established 

in section 15 for the selection of ships upon which to concentrate 

' the fire, must be supplemented by taking also into account, besides 

the firing distance, the disorder that is produced in the enemy’s 
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formation by obliging one ship to fall out of the line rather than 
another. The advisability of each elementary alignment concen- 
trating its offense on the leading ship of the corresponding divj- 7 
sion of the enemy rather than on the rear ship is evident, unless, 
in firing on the rear ship, it is possible to carry on the firing at 
shorter distances. It is apparent, then, that, as between two ad- 
versaries in column of vessels with courses parallel and in the 
same direction, the advantageous position must be held to be the | 
one farther advanced in the direction of the course. 
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Fic. 35. 


Let us consider the hypothesis that the fleets opposing each 
other, both in column of vessels, have, in offensive contact, align- 
ments in the fundamental tactical position. From what has just 
been said in regard to concentration, if neither of the adversaries 
desires to change the distance, they will maneuver in such fashion | 
that their respective center ships may have courses perpendicular 
to the line joining the centers, and that each may steer in the - 
direction toward which the enemy is moving. Having alignments be 
of the same length, in order to apply this criterion the two adver yy 
saries move initially with courses parallel and in the same direc- — 
tion, and the corresponding ships of the two lines will have each 
other mutually bearing abeam. a 
If a difference of speed exists between the two adversaries, the 
swifter party will gain in the direction of the course, thus tending : 
to acquire an advantageous position. ; 
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__ It is evident that each of the two adversaries will seek to:maneu- 


_ ver in order to keep itself in the fundamental position. Fig. 35 
_ shows such an object attained ; the centers of the alignments have 
each other constantly bearing abeam. The alignments are, as we 
q already know, concentric circumferences; the ratio of their radii 

is equal to the ratio of their speed, and the radius of the inner 


r 


, r being the distance be- 
—I 


circumference is expressed by ; 
A 


Vs 


_ tween the centers, 1, and Vs the respective speeds (7 >V4). 











Fic. 36. 


The figure corresponds to the hypothesis r=6000 meters, . 
Vi 


 =15 for the usual interval of 500 meters between ships. As 
B 


' shown by this, the situations of the two adversaries may be con- 
_ sidered as equivalent; so much the more so if the speed ratio is 
' inferior to the one supposed. 


A situation nearly like the one indicated, and which is often dis- 
cussed by the students of tactics, is realized when the two leading 
vessels, steering by sight vane, mutually keep each other bearing 
abeam ; the radii of the circumferences are still those abovemen- 
tioned, with the difference, however, that in this case r is the dis- 
tance between the leading ships. 
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There is thus produced the tactical situation of Fig. 36, which — 
must be held to be advantageous for the swifter fleet for the fol 
lowing reasons: Ist, the center of such fleet is removed forward _ 
of the beam of the enemy’s center; 2d, the alignment of the said 
fleet is concave, while that of the other is convex, which causes — 
it to befall that some ship does not present a sector of maximum _ 
offense. Such advantages increase with the diminution of the 


distance and with the increase of the ratio Ty, ; 
B 


With the supposed data, as the firing distances marked in the — 
figure show, the swifter fleet has a sensible advantage; but the 


value Va 1.5 is certainly greater than those that are realized in 


Vs 
practice; we may, therefore, affirm that, in general, by making 
the abovementioned maneuver, the two adversaries are in equiva- 
lent tactical situations which will remain stationary. Since the 


situation of the fleets is comparable to that of two single ships 


opposing each other and which constantly present the beam to each 
other, by analogy with what we said in Chapter II, we cannot 
hold it to be rational. 


We are thus in condition to affirm that, against an enemy manew- — 
vering in column of vessels, we may not presume, by imitating ~ 


him, to acquire an advantageous tactical position, even if we pos- 
sess a notable advantage in speed, unless we have also a notably 


shorter line. Indeed, Figs. 35 and 36 show how two adversaries | 


that present to fire sides of opposite names may be in equivalent 
positions ; it happens analogously between two adversaries who 
are in fundamental position in column of vessels, with courses 
parallel but in opposite directions, each of whom changes direction 


in succession with intent to assume an advantageous position. In_ 


this case the alignment of the slower party also turns its concave 
side to the enemy. 


It is readily seen that, for changing the distance, maneuvering © 
in column of vessels is hardly advisable. For such purpose, let 
us consider the ships of an elementary alignment that concentrate — 
their fire on one of the enemy’s ships. In order that the concen — 
tration may be possible, it is necessary for the ship nearest the © 
said enemy’s ship to have it bearing in a direction near the beam; — 


sufficiently near, at least, to allow the most distant ship to fire ina 
limit direction of a sector of maximum offense. 
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6, which 


Let us refer to what we noted in section 37 concerning the 
r the fol- 


radii of curvature. 


forward ® __séIf the two adversaries expose to fire sides of opposite names, 
the said the radius of curvature of the track described by the party that 
h causes | maneuvers in column of vessels is necessarily very great, and 
1aximum “Whence the track may practically be considered rectilinear for a 
n of the _ segment of a length equal to that of an elementary alignment. 


__ This being the case, solving the triangle formed by the align- 
' ment and the two lines joining its extremities with the said 


d in the @ enemy’s ship, it is perceived that if, for example, the sectors of 
but the _ maximum offense extend to 45° from the beam; the nearest ship 
alized in ‘must hold the said enemy’s ship by sight vane in a direction at 

" least 60° from the longitudinal axis. In such case, the ships 
making _ maneuvering in succession in column of vessels are in the condi- 
equiva | tion of a single ship whose sectors of maximum offense do not 
ince the extend farther than 30° from the beam; or, maneuvering in suc- 
‘le ships cession, one may not generally rely upon controlling the develop- 


1 to each ' > ment of the action. 
> cannot §- When the two adversaries present to fire sides of the same 
- name, the radii of curvature are greatly reduced ; but, even if the 





maneu- —§ concavity of the alignment toward the enemy is sufficient to annul 
nitating d _the abovementioned inconvenience, it does not do away with the 
we poss § fact that the alignment of the party that maneuvers in succession 
notably @ is inclined to the line joining the centers; while, if the enemy’s 
ersaries @@ alignment is in fundamental position, it is obvious that he can 
uivalent _ oppose changing the distance by opportunely inclining his ships on 
ies who | the alignment.* 
courses . 
irection * Whoever wishes to study the question in a theoretically more exact 
ion. In- way may profit by the knowledge of the following theorem: If two ships 
' steer keeping themselves on constant polar bearings, not only is the indi- 
concave : . . 
cator of relative movement an equiangular spiral, as we have already had 
ia _ occasion to mention (see note to section 36), but the tracks actually fol- 
uvering — _ lowed by the two ships are also equiangular spirals which are inclined at 
ose, let — _ the same angle with the radius vectors leading from the pole which is 
entrate — common to both. The angle of inclination of the spirals, adopting the 
soncen usual symbols, is given by the foraaa 
; the Pili” An Vs sin 9—V, sin a 
est 3 . “Vs cos §— Va cos @ * 
beam; “We It results from this that, if one of the two ships is followed by others 
ire ina — in succession, the alignment is on an arc of an equiangular spiral. 


Lieutenant L. Tonta has occupied himself with this theorem in a valu- 
able article in the Rivista Marittima of March, 1901. The question has 
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Hence, maneuvering in succession may lead to a disadvanta- 
geous situation; it lessens the capacity for tactical initiative, be — 
cause in adopting it we are obliged to change the alignment, “= 


all that is necessary is a change of course. 


Evidently, the inconveniences of the column of vessels are in-_ 
creased with a composite alignment ; that is to say, the greater the 


number of ships that follow the leading ship. 


The advisability of having the ships inclined to the alignment 7 
has been alluded to. In general, the idea of keeping the alignment — 


constant for considerably long intervals of time, changing the 
inclination of the ships to it according to need by means of simul- 
taneous changes of course, does not seem acceptable, because this 
may permit an adversary who maneuvers in column of vessels to 


take advantageous positions; this means, opposing a rigid align- 


ment to another eminently flexible ; and, for simultaneous changes 
of course, signals are rendered necessary. 

It would, therefore, seem advisable to establish maneuvering in 
column of vessels as normal, yet not excluding fighting on lines 


of bearing because of the simultaneous changes of course that — 


may eventually be required ; but the defects which we have recog- 


nized as attributable to maneuvering in column of vessels lead us © 


to seek a better system. 


Maneuvering by simultaneous changes of course presents the ~ 


aforesaid inconveniences when the changes are intermittent ; but 


we have already alluded (section 17) to a form of alignment (at 


equidistant positions) which appears susceptible of being main- 


tained in fundamental position ; let us seek to develop this idea by 
procuring the elimination of the inconveniences of maneuvering — 


in column of vessels without falling into that of rigidity of 
alignment. 


We propose to see whether it is allowable to hold as normal the — 
maneuver known as keeping the alignment at equidistant posi- — 
tions, having recourse to the column of vessels as a transitory 
formation for the evolutions. 





been discussed in France in divers articles published in the years 1875, 


1876 and 1880 in the Revue Maritime; the results of these studies are set q 


forth in Chapter II of Manuel pratique de Cinematique navale by Comdr. 
L. Vidal (1905). In practice, however, for the length of the alignment, 


the equiangular spiral may be considered as an arc of a circle the radius 


of which is given by formula (11) of Chapter I. (Author's note.) 
138 
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_ Such importance as a transitory formation may be admitted 


without further argument, observing that, if it is necessary notably 
' to change the alignment, the evolution must be such as not to 


render perilous the effects of an erroneous prevision of the tac- 


‘tical situation at its end; or, at such a moment, it is best to be in 


column of vessels. The evolutions that we must examine for the 
change: of alignment in offensive contact are thus reduced to that 


_ performed in succession and those based upon wheeling the column 
j of vessels (section 53). 


* 


59. Maneuvering at Equidistant Position—By virtue of what 


we said in section 17, an elementary alignment opposed to another 
may practically be considered an arc of a circle having its center 
' at the center of the enemy’s alignment, when, an extreme ship 





Fic. 37. 


q being taken as the regulator, every ship is in a position such that 
' the angle between the line joining it with the adjacent ship in the 


' direction of the regulator and the line joining it with the afore- 
| Said enemy’s center, is go”. 


Supposing the ships to be on such an alignment, we propose to 
study the maneuvering that permits of maintaining it. 
Let us consider two adjacent ships A and A’ (Fig. 37) of an 


alignment at positions equidistant from N,, having as a radius 


| the distance r; the angle 4A’N, being 90°. Let us indicate by d 
_ the distance 4A’ and by « the angle AN 4’; we then have 


d 


sin «=e 
r 


Let a and a’ be the polar bearings on which, at the instant under 


consideration, the respective ships A and 4’ hold N, ; these bear- 


ings being counted from the bow. If @ is the polar bearing on 
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which A is held by N, (counted from the stern), the analogous ~ 

bearing for A’ could be +e or 6—«. We will indicate by V, 

and Vy the respective speeds of A, A’ and N,. 
Let us note first of all that if there exists the relations 


V sina=Vy sin 8, 


the indicator of movement of A with respect to N, is given by the — 
joining line AN,; and hence, in order to preserve the alignment — 
in the fundamental position, the ship A’ (and, more in general, the 

ships of the alignment opposed to N,) must keep the course and — 
speed of A. 

While not excluding the possibility that the conditions just men- 
tioned may be realized in practice, it is readily seen that this — 
method with uniform speed and course cannot be held to be gen- 
eral, because it is not logical to establish the aforesaid relation as 
a necessary condition; let us, however, seek to determine the 
criteria for maneuvering at equidistant positions in a way that may 
permit the maximum freedom of execution. Let us see if it is 
acceptable to carry out the maneuvering by the two following ~ 
methods : 

Ist. At uniform speed; that is to say, with the ships A and 4’ | 
maneuvering at the same speed VY which, in general, naturally — 
requires different sight-vane angles a and a’. _ 

2d. With a uniform sight-vane angle, which ordinarily requires =a 
that the ships A and A’ have different speeds V and V’. 

In both cases the ships of the A party must move in such a way 
that, in the time dt, they may have the same change dr in the dis- 
tance from N,. If we wished to calculate the unknown values a’ — 
and V’ it would then suffice to apply the fundamental tactical 
relation. Thus, for the method at a uniform speed, we have 


one es 


mae SRSSE SSP>RESSBR 2. 


< o& & 


V» cos @—V cosa=V yx cos(@+e) —V cosa’. (1) 


Naturally, when the value of cos a’ supplied by this formula is 
not, in absolute value, less than unity, it means that the method is — 
not applicable. 7 

For the other method, in the foregoing relation it would be 
necessary to put V’ cos a in place of V cos a’; in other words, we 
may say that the value of ’’ must satisfy the condition 


V' cosa=V cosa’, (2) 


wherein it is necessary to introduce the value of cos a’ obtained ~ 
from (1). 


mmo 


ne xs a2 ? @& & 


140 








alogous — 


y Vis 


1 by the 
enment 


ral, the — 


rse and 


st men- — 


lat this 
be gen- 
ition as 
ine the 
at may 
if it is 
lowing 


and A’ : 
turally 


squires § 
_ thus remains invariable; therefore, when the radius of the equi- 
_ distant alignment passes from a value r, to a value r,, the distance 
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will be reduced to d,. When, as generally happens, the ratio 
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Applying these methods, evidently the distance 4A’ does not 


 gemain invariable. 


In order to fix these ideas, let us consider the simplest hy- 


| pothesis, which is that of a stationary enemy. Putting, in formula 


(1), Vy=0, we have a’=a; which, introduced into formula (2), 
gives V’=V ; hence, in the particular case to which we now refer, 
the two methods just mentioned are combined, the ships being 


_able to maneuver with uniform speed and sight-vane angle. 
' Against a low fort, or a ship at anchor, such maneuvering may be 
re opportune, because it permits the ships of a homogeneous division 
' to keep the enemy bearing in a direction of maximum utilization. 


We may, then, in a very simple way, extend the rules estab- 


~ lished for maneuvering an isolated ship to the maneuvering of a 

_ division; because such rules, in the case of a stationary enemy, 

evidently lead to maneuvering at a limited distance, keeping the 
enemy bearing in directions of maximum utilization alternately 
forward of and abaft the beam. 


In such case the joining lines AN, and A’N, both revolve 


© through the same angle, because formula (10) of Chapter I 
@ (section 37), becomes 


dx _V sina 


eee 
The angle « under which the ships A and A’ are seen from N, 


aq _ at, 


", Lo) 


both the members of the equation being equal to sin «. Conse- 
quently, if r, and r, are respectively the superior and inferior 
_ limits between which it is predetermined to maintain the distance 
_ from the enemy N,, when the maneuvering is begun at the supe- 
' tior limit of the fighting distance it is necessary that the distance 
_ d, between ships be established as somewhat greater than the 
allowable minimum, remembering that during the maneuvering it 


? 


1 
is not inferior to yy, it might seem opportune to establish for d, 
the value that is ordinarily assumed as the normal; and this in 
conformity with what is said in the preceding chapter concerning 
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the diminution of the distance allowable during the evolutions, 
It is clear, however, that in every tactical maneuver this tol : 
may obtain within narrower limits; thus, in the special case that 
we are considering, it is necessary to remember that, at the inst: 
at which the ships find themselves at the minimum distance, they 
must execute a simultaneous change of course in order to bri 
the enemy to bear abaft the beam; it is, therefore, well to establish _ 
that the normal distance between ships shall be realized for the 


a ae 
=| oe 


6 
it el 


mean distance aats from the enemy, rather than for the maxi 


mum distance r,. 
For example, supposing the limits between which it is desired 
to keep the firing distance to be 10,000 meters and 7000 meters, — 
and the normal distance between ships to be 500 meters; to the 
end that the latter may correspond to the mean distance (8500 
meters) from the enemy, it is necessary for the ships, when they 
begin the action at the distance of 10,000 meters, to have an inter-— 
val between them of 600 meters ; and, by reason of the maneuver- — 
ing, at the limit of the approach it will be 400 meters ; which will” 
always be sufficient. 
Such an amount of oscillation (100 meters more or less than the — 
normal distance) is allowable even against an enemy’s fleet in ~ 
motion ; and in fact it is well to observe: 1st. That, theoretically, 
every increase in length of the alignment constitutes a disadvan- — 
tage of position ; however, as we have already observed in Chapter 
III of Part I, if the difference in length between two opposing 
alignments is 500 or 1000 meters, it may be held to be negligible” 
in practice, because only a small part of it affects the conditions — 
of position. 2d. The normal distance between ships must of neces- 
sity be established as somewhat greater than the minimum which | 
confers safety of maneuvering. 7 
Without doubt, then, we may affirm that, having regard to 
maneuvering at equidistant positions in the general case of am 
adversary in motion, it is well to be governed by the following - 
rules: 1st, watch the variations of the distance between ships, — 
with the understanding that these variations are to be kept within — 
sufficiently narrow limits ; 2d, it is well that the distance between — 
ships at the limit of offensive contact should be somewhat greater — 
than the normal. 
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olutions, a This being established, we make the following reflections: 

olerance + The method at uniform speed is naturally that which at first 
‘ase th; _ sight appears to be preferable ; but it may possibly lead to varying 
e inst; the distance between ships beyond the desired limits. On the other 


ce, they 


hand, the method with a uniform sight-vane angle might require 
=a a ratio aie too much from unity. 
for the Let us note that, for the maneuver in question, the ship A’, in 


4 order to keep the speed ’, should keep N, bearing at an angle a’, 
' while the polar bearing a would correspond to the speed V’; 
hence, to a bearing a, intermediate between a and a’, there will 


€ maxi- 


desired ; q correspond a speed /’,, intermediate pepernen V and V’; or, the 
meters, "patio “1 will be nearer to unity than—. 

; to the en V : V : rt gia 
- (8500 We recall further that, while the ship N,—from which it is 
en they desired to keep the ships of the alignment at equidistant positions 


_—is the one that occupies a central position in the enemy’s align- 


n inter- ; ! ae 
neuver | ment, the ship upon which ordinarily it is best to concentrate the 
ch will | Offense, is an extreme ship of the said alignment. It results from 


this that the extreme ship of our own alignment, which serves as 
hen . pa regulator, must keep the enemy’s ship for the concentration of 
leet in ae fire at an opportune sight-vane. angle which will be established 
tically, 9 according to criteria of which we will shortly speak; the polar 
| bearing of N, will be the one which will derive as a consequence 


ai ; of this. If, thus far, we have referred to the polar bearing of N,, 
posing “ithas only been for the sake of simplicity of reasoning. 

ligible _ The criteria sought for the execution if the maneuvering at 
litions a “equidistant positions may be established in the following manner. 
necell Let us suppose our alignment to be in the furidamental position, 


which and that the ships have all the same course, so that they are on a 
5 line of polar bearing. An extreme ship, taken as a regulator, 


rd ; _ keeps the enemy’s ship for the concentration of fire on an oppor- 


of a " tune bearing, and, more in general, maneuvers, with respect to the 
owing _ Said enemy’s ship, in a way conformable to the criteria determined 
ships, ' upon in the study of the naval duel; thus describing, generally, a 


witht ' curvilinear track with a great radius of curvature. 

® Each ship continually imitates the movements of the adjacent 
~'ship in the direction of the regulator in such fashion as to keep 
- itself in the position from which may result the angle of 90° be- 
_ tween the line joining it with the said adjacent ship and the one 
_ joining it with the center of the enemy’s alignment. With such 
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object it may slightly modify its course with respect to the adja- 
cent ship, but within a limit that does not produce too notable 
variations of distance. Such limit being reached, it is best for the 4 
said ship to vary the speed in order to preserve the desired 
position. ; 

Briefly, it may be said that a ship must imitate the movements — 
of the adjacent ship ; that is, keep on a course about parallel to it, 
slightly modifying its course and speed in order to satisfy the 90° 
rule. 


* 


atte 


— 


Thus the way to carry out the maneuvering at equidistant posi- 
tions is by the fusion of the methods before alluded to. It is evi- 
dently well to ordain that the regulating ship be the inner one on 
the side of the changes of course necessary for steering by sight | 
vane, and it is generally advisable for the said ship to maintain a «eG 
speed slightly inferior to the normal speed,* to the end that the @ @ 
maneuvering may be facilitated for the other ships; or, in order ab 
to increase their reserve of speed. It is possible that the reserve 
of speed of the other ships may not be sufficient for maintaining 
the alignment in fundamental position; nevertheless, it is easy 
to see that the most rational criterion for maneuvering remains as — 
abovementioned ; indeed, in such case, although not fully ae 
the object of keeping the alignment in fundamental position, we 
approximate to it as nearly as possible. > 

If the regulator ship develops the maximum speed, the applica- 2 
tion of the prescribed rule causes the ships to change course ina “9% 
continuous way parallel to it; and the formation becomes a line of — 
polar bearing, in which, however, the bearing may be slowly 
variable, the ships executing continuous but very slow changes — 
of course with a great radius. 
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*As has been said in the preceding chapter (section 49), the normal 
speed is inferior to the evolutionary speed which is generally the maxi ~ 
mum speed of the slowest unit. When the alignment is changed by wheel 
ing the column of vessels, it is necessary for the pivot ship to reduce its — 
speed to one-half of the evolutionary speed; but, in the case of maneuvet= — 
ing at equidistant positions, the reduction of the speed of the regulator ship —~ 
must be kept within restricted limits, enabling the speed to be maintained. — 
In like manner to that of limiting the reductions from the maximum to@ — 
speed inferior by four or five knots—established for the naval duel— — 
it is well to ordain that the speed of the regulator ship in the maneuver 4 
ing under consideration shall not fall more than three knots below the 5 
normal speed. (Author’s note.) 
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the adja- : Let us now consider a composite rectilinear alignment; that is 
» notable to say, two contiguous elementary alignments placed one on the 
t forthe | prolongation of the other, or an angular alignment. It is clear 
desired that, in each elementary alignment, it must be sought to maneuver 

4 at positions equidistant from the enemy’s corresponding align- 


wements FP ment. One of the elementary alignments acts as a regulator ; and 


llel to it, ‘the extreme ship of the other alignment, adjacent to the outer 
ship—with respect to the change of course—of the regulator 


) the 90° — 
® alignment, imitates the movements of the latter, modifying its 
speed in the manner most opportune for the object that it is 


nt posi- “ 
p desired to secure. 


[t is evi- 

roneon § From the foregoing we may conclude: 

by sight ist. The tactical maneuvering to be held as normal is that at 
intaina | equidistant positions; there results from it a flexible alignment, 


that the 
in order 
reserve — 
itaining 
is easy 
nains as 
ttaining © 


' capable of being adapted in a continuous manner to the change- 
") ableness of the tactical situation, without disturbance to the firing. 
2d. The said maneuvering admits, as a particular case, having 
constant alignment, in which an extreme ship steers with the 
sight vane on an enemy’s ship, and the others imitate its move- 
| ments, tending to keep the courses parallel. 

3d. The type of maneuvering just indicated presents no dan- 


ton, We % gers, the inner ship on the side of the changes of course being 
chosen as the regulator, and the said changes being with a great 

applica- k radius resulting from steering by sight vane. 

rseina % 60. Inclination of the Ships to the Alignment.—Let us now see 

line of _ what conditions must be satisfied by the inclination of the ships 

slowly _ to the alignment, to the end that it may be possible to concentrate 

hanges 9% | the fire, while presenting the ships in the most opportune manner 


as regards offensive as well as defensive conditions. 
Let N, (Fig. 38) be the enemy’s ship on which it is desired to 
normal ' concentrate the fire, and A4,A, an elementary alignment at posi- 


’ la ' tioas equidistant from the center N, of the enemy’s alignment 
tock which, in the figure, is supposed to be in the fundamental position ; 
neuver- but which, naturally, could also be inclined with respect to the 
tor ship “® line joining the centers. 
a Z _ For the determination with which we are now occupying our- 
duet- Me Selves we may hold that the various ships of A,A, have about the 
neuver- Me Samecourse. The ship 4,, which is at the extremity of the align- 
ow the ™ Ment nearest to N,, desires to bring that ship to bear in a limit 


direction of a sector of maximum offense ; it might do this by hav- 
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ing its longitudinal axis * in the direction XX’ or in the direetic 
YY’; XX’ and YY’ being symmetrical with respect to N,A,. 

It is clear, however, that, in the case of YY’, the other ships of ' 
the alignment would have N, bearing in a sector of minimum 
offense ; while if the longitudinal axis of A, is in the direction 
XX", the other ships can have N, bearing in a direction inside” 
of a sector of maximum offense. Naturally the bows of the ps . - 
A must be in the direction A,X, or in the direction A,X’, accord- 9 vil 
ing as A desires to bring the enemy to bear abaft or forward of I 
the beam ; hence it is well to reflect that, considering the sea plane itm 
to be divided, into two parts by the alignment, the bow must be- - shif 
toward the side away from the enemy when he is to be brought to” . 
bear abaft the beam, and toward the side next to the enemy if he @ 
is to be brought to bear forward of the beam. gs mw 
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Let us now consider what may be the situation of the party A — 
from a defensive point of view. In order to fix the idea, let us” 
suppose that the party N is also in the fundamental position, but 
in column of vessels ; and that the distance is 6000 meters. 

The A party will possibly concentrate the fire on N, or on Ny; 
and if, as is customary, we refer to an alignment of six ships at 
intervals of 500 meters, the ship for concentration will receive - 
the offense in a sector of about 25° couting from the beam. I 

This being the case, let us suppose that the ships of the A party © 
have sectors of maximum offense with amplitudes of 45° forward 
of and abaft the beam; if N concentrates his fire upon A,, that 
ship will receive the offense in a sector included between directions — 


[ee 


* 
a 


*In referring to the longitudinal axis we consider indifferently the — 
hypothesis that N, is kept forward of the beam, or that it is kept bearing 
abaft the beam. (Author’s note.) 
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" that form angles of from 20° to 45° with the longitudinal axis; 
- if, however, the fire is concentrated upon A,, that ship receives 


14,. oo Sin a 

ships of 3 _ the offense between directions that form angles of from 20° to 
re ® 345° with the beam. This example suffices to show that it may be 
dij ection . . advantageous to present the ships inclined to the alignment; the 


ore so as, within the limits of distance at which it is specially 
isable to concentrate the fire (section 14), the angle A,N,A, 
> wil have a value smaller than the one under consideration. 

‘In case of the distribution of the fire it is seen a fortiori that 
Sit may be advantageous to present the ships inclined so that each 


wal of — 
ea plane 


must be ship may have its corresponding adversary bearing in a direction 
ought to .? maximum utilization. 
ny if he @ ‘It is to be noted that, when the A ships have sectors of maxi- 


: - mum offense that extend 60° forward of and abaft the beam, if 
" the regulator ship has N, bearing in a limit direction of a sector of 
> maximum offense—that is to say, only 30° from the longitudinal 
axis—it is possible that some ships will be exposed to enfilading 
; which presents no disadvantages at the maximum firing dis- 
Mances (as is said in Chapter I, Part I), but is ordinarily to be 
“avoided. Hence it may generally be established that the polar 
| bearing on which the regulator ship keeps the nearest enemy's 
| ship by sight vane, must bear some relation to the way in which 
the enemy's alignment is inclined to the line joining the centers, 
> as well as some relation to the criteria concerning the direction 
{ 5 of maximum utilization. 

61. Evolutions in Simple Alignment.—For offensive contact we 


arty aa "have established the necessity of having as little recourse as pos- 
, et sible to evolutions ; without, however, excluding the possibility of 
on, bay being obliged to do so in case one cannot succeed in keeping the 
Ni: ent i in a position sufficiently near the fundamental position. 
hips * ‘ q ~ As has already been noted (section 58), the proper methods for 
cecal Fencing the alignment are limited to that performed in succes- 
> Sion and those based upon wheeling the column of vessels. Jn 

| party BH general, it is well to give the preference to the first method on 
rweie _ acount of its greater simplicity, and, owing to the possibility of 
» that changing an evolution in progress, adapting it to the counter 
tions  M@vement of the enemy. It results from this that the other 


methods abovementioned can usefully be employed in particular 
cases, when it may be expected to secure with them the desired 
' objects in a considerably shorter time than would be required by 
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the evolution performed in succession; and this without ws } 


greatly disturbing the firing. 


In executing the wheel with the speed ratio 4 cotiformiall ’ ; 
the conclusions of section 33, IV, in order to have an advantage in — 


rapidity over the evolution performed in succession, the angle , 
through which it is desired to change the alignment, must be less 


than 30°, or than 60° according as the pivot is the rear shipor — 


the leading ship. When pivoting on the ship about one-third 

from the head of the column—as results from the table in section 

53—there is also an advantage in rapidity when » reaches go”, 
From what has been said in this chapter, the ships will gener- 


ally be inclined to the alignment. The evolution of section 53, I — 


(which can be executed by pivoting on the rear ship or on the 
leading ship) permits of forming a column of vessels inclined at 


the angle » to the actual alignment, without need of changing © 
course together on the said actual alignment in order afterward 7 


to execute the wheel. 


. If the angle is within the limits above recorded, and if the — 


course is sufficiently near the one required for the evolution, within 
a limit such as to permit one to expect but little disturbance to the 
firing, the evolution, pivoting on the rear ship, is advisable if the 


course inclines toward the new alignment, or on the leading ship ~ 


if the course inclines in the opposite direction. In other words, 
if a is the polar bearing of the formation, it is necessary that the 
difference @-—a, or the other difference a—¢¢, be sufficiently small; 
¢- and ¢; indicating, as usual, the angles corresponding to » given 
in the table for wheeling the column. 

When the circumstances just mentioned are not realized, the 
course may be changed on the alignment, thus resulting in a 


column of vessels, and the wheel executed afterwards, pivoting ~ 


at about one-third from the head of the column; in this way a 
gain in rapidity may be had, but the situation will often counsel 
its abandonment because the said advantage will be negligible 
when compared to the inconvenience resulting therefrom. The 
English writer several times cited expresses himself in this com 
nection in the following manner: “Wheeling a column of vessels 


is undoubtedly an efficacious method of changing the direction — 


of a long line in the quickest way possible ; but reflecting upon the 
disorganization that such a change brings upon the firing of 4 
squadron, it must be used with extreme caution.” 

Moreover, in prescribing the angle through which the alignment 
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isto be changed by wheeling, it is necessary to keep in mind the 
probable counter-movement of the enemy; not taking this into 
account, there might be attributed to the methods by wheeling a 


. greater importance than they really have ; while, in practice, such 


importance is very limited. 
We propose to fix these ideas by considering how such illusions 


may arise. 
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Fic. 39. 


Let us suppose that the fleet A (Fig. 39) finds itself in the 
worst possible position; that is, the enemy N has succeeded in 
crossing the 7, and that he has taken a course parallel and oppo- 
Site to that of A with the object of maintaining his advantage of 
position and drawing the maximum profit therefrom by diminish- 
ing the distance. Let us indicate the speed of the A party by V,. 
If this party wheels his alignment through w, pivoting on the rear 
vessel, the new inclination Q of A’s alignment to the line joining 
the centers is greater than w. We have already called attention to 
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this in section 53 and observed that in contact out of range the — 
difference Q —w is of small importance ; but it is understood that — 
if the distance diminishes beyond a certain limit, the angle Qg — 
may become about 90°, » still being within the limits before men . 
tioned. Let us seek the conditions of distance necessary in order 
that we may have 2 =90”. 
Let S be the length of A’s alignment, and let us, as usual, indi- 
cate by ¢, the duration of the wheel on the rear ship, and by ¢, the 
length of time that would be required by an evolution in succes- 
sion ; that is to say, let 
S 
V.-° 
If C,’ is the new position of A’s center, and H is the initial © 
position of the rear ship, since, during the evolution, the track of 
the pivot ship is 4/,¢,, we obtain 


HC =4hV at, +458. 

When there is realized the condition t, < t, (which by the table 

in section 33 corresponds to w< 45°), we then have 
HC,’ s S. 


When w < 45°, in the triangle HC,’Cy’ (in which Cy’ indicates 
the position of N’s center simultaneous with the position C,’), 
we have 


i= 


cx’ Cy’< Hcy’, 
or 


Ci'Cw' s S. 


Soscs = a: 


er es >. Pe 


coe an: 


oO 


In order that A may secure an advantage of position within the 7 


limits established for » for a wheel on the rear ship, it is necessary 
that the distance between the centers at the end of the evolution be 
less than the length of the alignment; and that the course of the 
party N be kept unchanged. 

Given that the distance is within such limits as not to exclude — 
the possibility that A may attain his object, if the party N answers — 
by making a simultaneous change of course so as to move in the 
same direction in which A executes the wheel, thus bringing itself 
into column of vessels, the party A, at the end of the evolution, — 
will find itself in a situation very different from the one imagined. 
In fact, setting aside for both the adversaries the time required for 
the changes of direction, let us suppose that V’s change of direc — 
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tion is made at the same instant at which A begins the wheel; 
the party ', at the end of the time #,, would again be in funda- 
mental position when its center should arrive at a point M, such 
- that ChxMC,'=90°. Now, drawing C,’R parallel to C,yM, from 
the right-angled triangle C,'RH, which is right angled at R, we 
have 


RC,'=CyM=HC,’ sino. 


As has already been noted, to o=45°, there would correspond 
t,=t, and HC ,’=S; in such case we should have 


CyM=S sin 45°=0.7S, 


and hence the speed x necessary to allow Cy to arrive at M when 
the center of A reaches C,’ would be given by 


V xt, = 0.7S, 
or 
Vy = 0.7V,- 


¥ When o<45° a smaller value of Vy than this would be suffi- 
Gent ; this shows that, although the counter-move of N may not 
be immediate, if the party N possesses a speed about equal to that 
of the enemy, this speed will be sufficient to permit Cy to arrive 
on the line C,’M and even to pass beyond it. So, then, at the end 
of the abovementioned wheel the party A might be in a relative 
position so different from the one prognosticated as to render 
another evolution necessary. In order not to run such risk the 
amplitude » of the wheel should evidently be go°, and the pivot 
should be on the ship at one-third from the head of the column. 
But it is also well to reflect that, besides the evolutionary rapidity, 
it is important, as regards the advantages of position, not to 


_ change the alignment any more than is necessary ; for this reason, 


everything considered, it seems that in the case in question the 
evolution performed in succession would be preferable for A, 
unless the extreme ships are very swift. 

As is well known, in simultaneous changes of direction, every 
ship must wait for the movement to be begun by the adjacent 
inner ship on the side toward which the change is made; for this 
reason the changes of direction that are called simultaneous are 
practically successive changes at very short intervals of time. 
Conformably to this, in order to execute such changes with the 
Maximum promptness, it is to be borne in mind that the inner 
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ship on the side toward which the change is made can haul down _ 
the signal and begin the movement as soon as the signal is re 


peated by the adjacent ship. i 


A particular case worthy of consideration is that of a fleet in | 


column of vessels that desires rapidly to invert the course. It is 
not impossible that this may be required in order to stop an 
abrupt movement of the enemy, as happened to the Japanese at 
the battle of Tsushima. In such case the simultaneous change of 
direction would contemporaneously disorganize the firing of the 
whole fleet ; therefore, the example of Togo is to be imitated by 


making the ships of each division change together, and the divi- © 
sions change in succession so that, during the movement, one © 


division remains protecting the other with its fire. 


62. T Positions.—To the criteria established for the conduct of — 
a fleet in a simple alignment in offensive contact it is well to add 
a few observations directly regarding the object that the maneuver 7 


must have in view. 


I. It is incontrovertible that the ideal object would be that of © 
crossing the 7; but with two compact fleets it is obvious that this — 
cannot be accomplished, no matter how small the maneuvering — 
qualities of the enemy may be. Therefore, it is not necessary to ~ 
sacrifice the maneuvering in the least in order to tend toward this ~ 
ideal. The immediate tactical situation must be kept in view, | 
seeking above everything else to maintain oneself in fundamental — 
position while still tending toward crossing the 7. Very small ~ 
importance should then be attributed to the study of maneuvers 


based upon a preconception of passive conduct on the part of the 
enemy. Let us give an example of this. 

Supposing two adversaries in column of vessels, if one of them 
keeps the course unchanged, then the other, possessing greater 


speed and his column leader steering with a certain sight-vane 
angle, can reach a sector of minimum offense of the enemy’s fleet. 


Given the speed ratio and the limits within which it is desired to 


keep the variation of the distance, the opportune sight-vane angle 


might be graphically deduced and the various angles afterwards 


registered in a table, the practical importance of which we may ~ 


value with the following consideration. 


It is not impossible that, by concentrating the fire on the leading ~ 
ship of the enemy’s line, we may deprive the said line of its 
chief : for this it would be necessary that the flagship initially lead — 
the line ; that, the commander-in-chief being dead, the signal trans- a 
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ferring the command be not seen ; and that the commander of the 
leading ship, being without orders, should keep the course un- 
changed, as happened at the battle of August 10, 1904. But this 
is a very particular case, and it is logical to believe that the enemy 
will so act as to avoid it, considering this hypothesis to be among 
those generally prescribed for tactical contact. Then, the maneu- 
vering commenced with the sight-vane angle supplied by the 
table would not answer to any rational conception; rather, it is 
easy to believe that the table would be a useless shackle, even in 
case the enemy should behave in the aforesaid passive manner, 
because, the maneuvers inspired by the criteria generally admitted 
in the preceding sections would answer better. 

II, From what has been said in the preceding chapter (section 
56), it is to be predicted that, at the beginning of offensive con- 
tact, the positions of the two adversaries will not be tactically 
equivalent ; it is even not illogical to affirm that, while generally 


‘excluding the probability—as has just been observed—that the 


‘Weal crossing of the T may be completely secured, it will be at 
the initial moment that it will be possible to approach that ideal. 
In order to fix the idea, let us note that, at Tsushima, the fleet 
of Togo, finding itself forward of the enemy’s beam at the 
moment of sighting him, if it had steered on a line of bearing 
directly on the course of the latter, it would presumably have been 
able to establish offensive contact in a more predominant position 
than the one obtained with the inclined course and with the forma- 
tion in column of vessels. 

So, then, the example of the preceding section shows that if one 


_ of the adversaries is in an advantageous position, the evolution 


of the enemy intended to establish superiority or at least tactical 


~ equivalence, will hardly completely attain its object, it being very 


easy to execute the counter-movement to such an evolution; on 


' the contrary, if instead of supposing—as in the said example— 


that the party NV, after having crossed the T, has taken a course 
parallel to that of A, we imagine that it maneuvers according to 


~ the criteria deduced in section 59, the counter-movement to A’s 


evolution might not always be necessary. In such case it is true 
that A might succeed in assuming an equivalent alignment ; never- 
theless, even when this is reached, the ships of A, being in column 
of vessels, will not find themselves in the best defensive conditions, 
and it will still remain to them to execute a simultaneous change 
of direction, with disturbance to the firing, in order effectively to 
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establish conditions of equivalence; while the ships of N will — 


have been all the time in the best possible conditions from the 
offensive and defensive points of view. For this reason, and on 


account of the difficulty of properly estimating the variability of ~ 


the tactical situation during the evolution, it is to be presumed 
that some portion of an advantage of position will always remain; 
and if we bear in mind, as already noted in section 25, that the 
advantages obtained produce a compound effect, that victory is 


the integration of small advantages, each one of which, separately ; 


considered, might seem negligible, we must recognize the great 
importance to be attributed to the initial tactical situation. 


III. Having had the good fortune to cross the T, in order to | 
maintain the relative position with respect to the enemy, it is ~ 
necessary to change to a parallel course; but it seems logical to 


limit this rule to cases in which its application does not imply a 
sacrifice of offensive power. In fact it is not presumable that the 


enemy will not maneuver to extricate himself from his critical — 
position, and hence, proposing to oneself the object of maintaining — 
the position with a sacrifice of offensive power, although the © 
latter may prove to be all sufficient, would seem to be aiming at — 


an illusory object, to obtain which one will find himself obliged to | 


execute two changes of course at very short intervals of time. 


Thus, having crossed the T with respect to a fleet in column of i 


vessels, if one were to change his course, one-half of his principal 


armament would quickly go out of action. Let us suppose further ~ 


that in this way one might remain in the advantageous position 
for a time double that which would remain to him when develop- 
ing the maximum offensive power; the minor duration of the 
advantage would be compensated in the second case by the greater 
total result. For the rest, under the wild hypothesis that the 


enemy does not maneuver, one might keep himself in the sector — 


of minimum offense of the enemy’s alignment, still developing the 


maximum intensity of fire ; indeed, it would suffice to execute am . 


opportune change of course on arriving in proximity to the limit 
of the aforesaid sector. 

63. Maneuvering on a Double Alignment.—It is well known 
that the experiments carried out in France with the already men- 
tioned Fournier system of tactics, have brought to light the incom 
veniences of the double alignment in offensive contact. 

The illustrious admiral proposed to himself, by dividing the 
fleet into tactical units each formed by three ships, to obtain great 
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manageability by virtue of the shortening of 'the line. For this 
purpose, the group-leading ships, as well as the units composing 
such groups, must not be held rigidly bound to the formation, 
but must move opportunely on their own initiative in order to 
secure the best utilization of the guns. Nevertheless, in practice, 
the ships of the outer line, obliged to fire at targets that present 
themselves between friendly ships, cannot always be in the desired 
position ; frequent changes of the target constitute the inevitable 
inconvenience of the double alignment. 

_ On the other hand, in the preceding chapter (section 55), it 
has been made evident that such a form of alignment has scant 
evolutionary capacity; or, the manageability deriving from the 
shortening of the line is only apparent. In order to tend toward 
this object it might be prescribed that the distance between ships 
could be shorter than that held to be necessary for the simple 


‘alignment ; but there would then result a limitation of the move- 


ments, it being necessary to abandon simultaneous changes of 
gourse ; and the anxieties of maneuvering would be increased. 

_ Finally, as we have already noted in Chapter II of Part I (sec- 
tion 11), the launching of torpedoes for the maximum run against 
afleet, while it is not rational if the enemy’s alignment is a simple 
one, may have a probability of success against a fleet in two lines. 

For these reasons we hold that, unless we have a very numerous 
fleet, the adoption of the double alignment is to be restricted to 
cases in which we ought to utilize in the second line any anti- 
quated ships, limiting their number, however, as is set down in 
Section 56. 

64. Maneuvering by Independent Groups.—Let us suppose a 
fleet broken up into groups each one of which has a speed not 
inferior to that of the enemy’s fleet ; that is to say, the. condition 
recognized in section 57 as necessary for obtaining a good initial 
Situation is satisfied. 

It is true, as we noted in section 20, that the compact fleet, 
by assuming an opportune angular alignment, may bring itself 
into conditions of equivalence with respect to the enemy that is 
divided into groups; it is obvious, however, that, in practice, it 
will not succeed in obtaining these conditions continuously, be- 
cause the divisions of the compact fleet cannot always satisfy the 
double condition of keeping together, and having, each one of 
them, an alignment in fundamental position with respect to the 
corresponding group of the enemy, besides having ‘the ships in- 
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clined to the alignment in a way suitable for the development of 
the maximum offensive power. The tactical government of the | 


compact fleet will have to satisfy too many conditions, owing to 
which the said compact fleet will be notably a poorer maneuverer 
than the enemy. 


The advantage of maneuvering by groups being derived from — 


this idea, it is clear that such advantage will be maximum when — 


one of the groups is composed of a few ships (not more than six) 


endowed with very high speed. ‘The maneuvering of this dive § 


sion, called the fying squadron, must be developed in a way such — 


as to produce the maximum rapidity of rotation of the line joining | 
it with the adversary ; then it is to be presumed that it can enter # 


a sector of maximum offense. 


The number of ships of the flying squadron having to be limited, 9 
as has just been said, it appears to be clear that it is important that 7 


each of these ships should have a powerful armament. The type 


adapted to such a purpose is then that of a very swift armored — 
ship, with a speed of at least four or five knots greater than the 
types that are constructed for composing the principal squadrons, — 
with a powerful armament, and with the best protection possible — 
subordinately to the development of the offensive capacity and the 


mobility. 


From what has already been established, the flying squadron — 


must generally be kept at the same distance from the enemy as — 


the principal squadron; but when the distance falls near to the § 
lower limit of the mean distance (3500 meters) a closing in manet- — 


ver by the flying squadron is not to be deemed rash, trusting 
that if the enemy commits the error of maneuvering to engage 


with the said group, he will place himself in conditions of in — 
feriority with the opposing principal squadron. If, on the other ~ 
hand, this were attempted at a greater distance, given the time — 


that would be required for a considerable approach, the flying — 


squadron would risk being overpowered. 


Conformably to what we have set forth in section 62, ITI, the 7 
flying squadron must not sacrifice the development of the maxi — 


mum offensive power to the maintenance of a T position. 


65. Maneuvering at Close Quarters.—We now propose to see — 
how the criteria established in section 46 for the maneuvering of 


a single ship within the limits of a fight at close quarters may be 


extended to a fleet of ships. Even if, as is to be presumed, the ~ 
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two adversaries do not maneuver with the principal object of 
ramming; they must run to meet each other. 

For convenience of reasoning, let us begin by considering the 
hypothesis that a group composed of several ships is fighting an 
isolated ship; and let us ask ourselves the following question : 
Given that the ships of the group desire to ram the enemy’s ship, 
what could be the formation and the most opportune maneuver? 

Let us observe that it would be exceedingly dangerous for the 
ships of the group to execute a maneuver which might have for 
its object the concentration of the rams; we mean by this that if, 
for example, the ships of the group are two, A and B, disposed 

- jn line abreast, and if the enemy’s ship C steers for the center of 
their formation, the two ships A and B cannot attempt 
simultaneously to ram C without risking ramming each (Je 
other. In other words, A, for example, can head for C, 

and B must change course parallel to 4; while C, in so 

_ far as the ram is concerned, will in this way have to do 

* but one ship. (\a 

This simple fact must be kept in mind because it shows 

t any maneuver based upon the concentration of the 
fams must be abandoned; and that, instead, for the em- (le 
ployment of these weapons, it is necessary. to base it on 
Successive action. In order that the action may assume 
this second form, the formation of the group must needs be a 
deep one; consequently the column of vessels may be considered 
as the fundamental position. 

The column leader of the group steers for the enemy’s ship; 

_ the two ships pass close to each other ; the second ship in the line 

Maneuvers with respect to the enemy without troubling itself to 

follow the column leader in succession, and so on. 

It is here necessary to observe that the conditions of the ship 

that fights with the group grow worse the greater is the depth of 

_ the latter’s formation, up to a certain limit. With this we desire 

to refer, not only to the greater number of ships that successively 
attempt to ram, but also to the offensive returns of the same. 

Since, indeed, within the limit of their close approach, each ship 

has the maximum interest in keeping the bow on the enemy, the 
ship A (Fig. 40), after passing C, turns with the helm hard over 

80 as to come again to a meeting with C; and, analogously, C 

would wish to turn also, but cannot do so on account of B, who 
imitates the maneuver performed by A. The ship C is hence 


$7 
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prevented from inverting the course, and consequently finds itself 


in a condition of grave inferiority with respect to A, unless it has 
more speed or possesses better evolutionary qualities. The group 
is so much the better disposed for this purpose the more the 
depth of its formation approaches that necessary for giving Aa 
notable advantage with respect to C in the inversion of the course, 
It is understood that in increasing the depth of formation beyond 
a certain limit, the advantage ceases to exist. 


Passing from the particular case considered to the more general 
one of two groups on the basis of the ram only, it results from 


this that a group that moves in line abreast against another ina — 


formation nearly approaching that of a column of vessels, is in 


an inferior position ; it suffices that the ships of the latter group — 


be not bound to maintain the formation, but may consider it only 
as a basis for the maneuvering. 


Let us now see what conclusions may be reached in relation to ‘i 
the employment of the torpedo. We begin as usual with con- 


sidering the hypothesis of a group of ships that attack a single 
enemy’s ship; both the adversaries are supposed to be armed with 
lateral launching tubes. 


—_ af «=e eh ot =e OS CO 


It is easily seen that the group must do its best to have its own § 


ships pass successively on the same side of the enemy. As a 
matter of fact, if the group is composed of two ships, it will be 
able to use its torpedoes as well if the enemy’s ship passes between 
the ships of the group, as if it leaves them both on the same hand; 
but in the first case (which is that in which the ships of the group 
are not in column of vessels) the group permits the enemy to put 


forth his maximum offense by launching torpedoes from both 7 


sides. For this reason it is obvious that the first method of action 


is preferable, even when the ships of the group are more than two. ~ 


At this point the object of the maneuvering of the group appears 
to be thus determined: To pass by on the same side of the 
enemy's ship. The maneuvers should then be about that in column 
of vessels and in succession. Inversely, the ship that fights the 
aforesaid group should maneuver so as to pass between the ships 
of that group. 

Let us now suppose the two groups to be equally armed with 
torpedoes, and let us imagine that the first has a front formation, 
and the other a deep formation. For example, let four be the 
number of ships composing each group, and let us indicate by 
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A, B, C, D (Fig. 41) the ships of the first group, and by A,, B,, 
C,, D,, those of the second. 

If, in order to consider a special hypothesis, we imagine the 
first group to be formed in a square and the second in column of 
vessels, as shown in the figure, it is evident that, as regards the 
torpedo, the group 4,, B,, C,, D,, during the passage by, will be 
in better conditions than the other, because it can fire twice the 
number of torpedoes. 

As the same reasoning might be repeated for formations anal- 
ogous to those considered, we may affirm that the object of the 
maneuver in battle at close quarters, must, with 
regard to the use of the torpedo, be that of oblig- o() ()o 
ing the enemy’s ships always to present the same 
Side in passing by ; and inversely, each ship, bear- 
ing in mind the object just mentioned, must seek ()a 


_ to pass between the enemy’s ships ‘so as to launch B 


the greater number of torpedoes. 

_ It results from the foregoing that the maneuver 
for the employment of the torpedo in battle at 
close quarters harmonizes with what is necessary 
for the possibility of ramming. 

Let us now place what we have set forth in its 
relation to the employment of the guns. 

It being admitted that, within a certain limit 
of distance, the adversaries must steer for each ()9, 
other, it is well to consider this necessity in con- 
nection with the other necessity of firing with the 


>.> > 


C, 


Fic. 41. 


_ Maximum number of guns permitted by the development of the 


action; consequently, while in long-range battle, a ship has to 


_ keep the enemy bearing in a sector of maximum offense, inside 
of the aforesaid limit it would be in a position which permits of 
9 __sifiring in the direction of the bow. Not only does the line abreast 


satisfy this condition, but also any other formation in a straight 


~ or curved line which permits the ships to fire ahead. 


Summing up, we may note that, considering the three weapons 
together, the best arrangement for the ships in battle at close 
quarters is that which permits the simultaneous employment of 
the forward guns, and differs as little as possible from the column 
of vessels ; in other words, it is a question of a line of bearing that 
makes a small angle with the direction of the course. 
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In steering for battle at close quarters the ships of each group 


must hence take, by prompt formation (any other method is eyi- 
dently impossible), the aforesaid position with respect to the 
most advanced ship in the direction of the course; doubtless the 


distance between ships will not be the same, and, in fact, the — 
formation will differ in practice from a line of bearing; but there — 
is no need to trouble about that. In effect, it is sufficient for the — 


ships to be echeloned on the side that possibly will be indicated by 


the admiral, or that the situation with respect to the enemy shows — 


to be opportune. 


Each ship of the group, after passing by the enemy, must — 
naturally invert the course in order to run again upon him, unless — 


it is prevented from making such a movement by the quick arrival 
at short distance of the enemy’s ships. This inversion of the 
course presents no dangers of collision with friendly forces if the 
ships are sufficiently echeloned in depth and the opportune side 


is perfectly indicated, it being naturally the same toward which ~ 


the leading ship has turned. 


If the battle at close quarters, instead of taking place between ~ 
twe single groups, is general, according to the foregoing a party — 
moves toward it with the single groups following each other, 
possibly toward the same part of the enemy, so as to obtain the ~ 


concentration of forces. 
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for the | Collision between H. M. S. “ Hawke” and R. M. S. “ Olympic.” 

ated by - (See No. 140.) 

+ shows Navat Constructor D. W. Taytior, U. S. Navy.—Referring to Lieuten- 
i ant Nixon’s account of the Hawke-Olympic collision I must say that I was 

very sorry to see this published in the Navat Institute PRocEEDINGS. 
', must 


. Suits arising from the collision were in court and undecided at the time 
unless § and such a publication could not have been made in England without - 
arrival § — serious danger that the author and the publisher would be punished. The 
of the © ‘ matter being sub-judice I do not think it good policy to publish in the 
sifthe -. Institute any article ascribing blame or responsibility to either side. 

It is well known that no two witnesses will give exactly the same 


ne side ‘  aecount of even a simple occurrence. Lieutenant Nixon’s recollection of 
which : ” the circumstances of the collision is not only opposed to the sworn evi- 

? “a of a number of officers of the English Navy which was accepted 
etween % correct by the court, but is inconsistent in material respects with 
a party facts demonstrated in court by the strongest possible evidence. For 
other, instance, Lieutenant Nixon, in Fig. 1, represents the Olympic as intending 
ain the S to pass north of the Ryde Middle, called the Middle Ground in Fig. 1. 


Every witness from the Olympic, in a position to know, testified that 
a after rounding the West Bramble Buoy she steered a course S. 59° E. 
intending to pass south of the Ryde Middle. The appended chart shows 
the place of collision as claimed by the Hawke and accepted by the court. 
It also shows the place of collision according to the Olympic, which was 
-  fejected by the court. It also shows in full lines the courses of the 
Olympic, S. 59° E., and of the Hawke, S. 74° E. prior to the collision as 
fixed by the court. 
The place of collision fixed by Lieutenant Nixon is far removed from 
even the place claimed by the Olympic. 

- _ Lieutenant Nixon’s statement that on board the Olympic “nothing 
was done either with helm or engines” is contrafy to positive testimony 
_ from the people on the bridge of the Olympic that when the Hawke sheered 
in the Olympic helm was put hard a-port before the collision. As to his 
doubt “that anyone on the Olympic’s bridge had the slightest warning 
| Of the collision until the instant of actual impact” there was positive 
testimony from the Olympic’s people on the bridge that they saw the 
| beginning or early stages of the swerve. The captain of the Olympic, 
with reference to the time from the beginning of the swerve to the instant 
of collision, said “ it seemed a long time but under a minute.” The captain 
of the Hawke thought the time about 40 seconds. There seems little 
_ doubt that J.ieutenant Nixon’s account, with reference to what the Olym- 
. " pic's people did and saw, is materially in error. 
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While not very clear, Lieutenant Nixon’s account appears to be that 
the Hawke was gaining on the Olympic until she began to swerve. From a 
the time when the Hawke was “coming up fast” and “just beginning 
to lap” the Olympic to the beginning of the swerve he allows two inter. — 
vals each of “a few seconds” only. a 

In the suits there was testimony from both sides that at the beginning — 
of the swerve the Olympic was going faster than the Hawke. The Olym 7 
pic’s officers on-her bridge—but not all the witnesses on that side—testi- 
fied that the Hawke gained until her stem was about abreast the Olympics ~ 
bridge and then the Olympic drew ahead and had gained about 200 feet ~ 
when the swerve began with the Hawke’s stem about abreast the center — 
of the Olympic. The Hawke witnesses also put their stem as abreast the “9 
middle of the Olympic at the beginning of the swerve, but claimed to be ~ 
much further ahead at the time the Olympic began to draw ahead. Lien- 
tenant Nixon’s account is inconsistent with both of the others. Of course, 
as I said before, no two witnesses will give exactly the same account of — 

a given occurrence, but if Lieutenant Nixon’s recollection is even ap 
proximately correct as to many of the most important circumstances 
there were certainly a number of exceptionally unreliable observers on the © 
Hawke and Olympic. 4 

I append hereto the decision of the judge, Sir Samuel Evans, in the ' 
suits growing out of the collision which gives much information about ~ 
the testimony, etc., together with a most acute analysis of it and the reasons 
for the findings of fact. The appended chart will facilitate following the 
decision. It is not a part of the judgment, being prepared on the govern- 
ment side, but it will be seen that its accuracy is virtually sustained in the 
decision. Dotted lines connect simultaneous positions of the two ships 
claimed by the Hawke side. The times marked for these simultaneous ~¥ 
positions differ by a minute because they are the two times of the two ships ~ 
whose clocks were a minute apart. 

As supplementing the information given in the decision it may be inter- 
esting to recite briefly the happenings on the Hawke immediately before 
and after the collision, as told by her witnesses. The commanding officer— — 
Commander Blunt—was in charge and on top of the pilot house which is — 
on the bridge. The steering wheel is in the pilot house at the level of 
the bridge and the engine telegraphs on the bridge near the center. 

As soon as Commander Blunt saw the Old Castle Buoy clear of the ” 
red conical buoy off the end. of Prince Consort Shoal, he gave the ordet 
port 5 degrees. The Hawke answered her port helm and had swung 
speaneh Sp 10 degrees when she ceased to swing to starboard and began 

pid yy Mt rapidly to port. When Commander Blunt observed this his — 

rst order was “hard aport” which he followed almost immediately by 











eee te port ; full astern starboard.” As that order was being given — 3 
he hw reer ed Something jammed after the helm had ~ 
put over 15 degrees and three men were unable to move the st 
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sprang to the head of the port ladder leading to the bridge from which 
he could see the telegraph. When the helm was reported jammed he 
made one leap to the bottom of the ladder giving the order “ full astern 
both” and himself threw the port telegraph which had been put at “stop” 
to “full astern.” The starboard telegraph was already at “full astern.” 
The engines of the Hawke were going astern at the time of the blow. 
The upper part of the Hawke's stem appears to have held strongest to 
the Olympic and as the latter drew clear the pull on the Hawke heeled 
her over about 15 degrees to starboard. Her head, of course, swung to 
starboard also and she was turned completely around and backed across 
the Olympic’s wake before the engines were stopped. The compass card 
was spinning so that it was impossible to take bearings at first. Several 
minutes after the collision bearings were taken and the Hawke located 
at the point marked 12.50 on the chart. 

I may say in conclusion that while fully agreeing with Lieutenant 
Nixon that the swerve of the Hawke was initiated by suction, so called, 
lam strongly of the opinion that had the Hawke approached the Olympic 
in the manner described by him the effect of suction upon her would have 
produced results very different from those that actually took place. This, 


_ however, being somewhat a matter of opinion, I have restricted my dis- 


seemed to render it practically certain that Lieutenant Nixon's 
llections were erroneous. 

A study of the decision will show that as regards some further matters 
I have not touched on, the findings of the judge as to the facts, arrived at 
after weighing and analyzing contradictory evidence, differ a good deal 
from Lieutenant Nixon’s recollections, 


fie to matter concerning which the evidence on the trial for both 


TRANSCRIPT OF THE OFFICIAL SHORTHAND Writer’s Note 
OF THE JUDGMENT. 


Tue Presipent.—These two actions relate to a collision which took place 
between the SS. Olympic and H.M.S. Hawke, on the 20th September, 
i911, off Cowes, Isle of Wight. 

The first was brought by the SS. Olympic against Commander F. Blunt, 
of H.M.S. Hawke. The second was brought by the Commissioners for 
Executing the Office of Lord High Admiral of the United Kingdom 
against the owners of the SS. Olympic. 

The first action was brought against the commander because no action 
lies against the Admiralty Commissioners, but in substance the plaintiffs 
in the one were in the position of the defendants in the other, and vice 
versa. 

The two actions were tried together, and involved identically the same 
questions with reference to the cause of the collision. They were tried 
together by consent. The case for the Olympic was opened first. 

The collision took place on a fine day, not long after midday, in an 
open channel. The situation was free, and was not complicated by the 
Presence, or navigation of any other vessels. One of the colliding vessels 
was the largest and finest product of the shipbuilding enterprise and skill 
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of the first maritime nation of the world; the other was one of the pro 
tected cruisers of her navy. The contemplation of the calamity, and of 4 
damage which resulted from it, cannot but produce a feeling of regret, 
and even a sense of pain. iy 
It ought not to have happened, but it did happen, and I have, to the 
best of my ability, to decide upon the evidence how and why it happened, 
and who are, or is, to be blamed for it, according to the law of Admiralty, 
The Olympic is a triple screw steamship, of 45,000 tons gross, and 
24,000 tons net register, of 88244 feet in length, of 9244 feet beam, fitted 
with turbine and reciprocating engines, with a combined power equal to 
59,000 horse-power indicated, and manned by a crew of 885 hands all told — 
Her draft at the material time was 33 feet 6 inches forward and 34 feet 
aft. Her displacement at a mean draft of 33 feet 6 inches in sea water 
is 50,500 tons, and at 34 feet 51,340 tons. She is a veritable “ Leviathan — 
that maketh the deep to boil like a pot.” 
H.M.S. Hawke is a twin-screw first-class protected cruiser of 360 feet 
length, of 60 feet beam, with an indicated horse-power of 10,000 indicated © 
with natural draft and 12,000 with forced draft. At the material time 
she was drawing 22 feet 4 inches of water forward, and 24 feet 6 inches © 
aft. Her displacement was approximately 7600 tons. 2 
The bridge of the Olympic was 190 feet abaft her stem, that of the 
Hawke was 91 feet abaft hers; so that in proportion to the lengths of the © 
vessels the position of the bridge on each was approximately the same. 
The Olympic was proceeding from Southampton water towards Spit- 
head through the channel south of the Ryde Middle Bank on her fourth 4 
voyage across the Atlantic. The Hawke was proceeding from the Solent 
towards the Nab Lightship through the same channel in the course of 
making her annual power trials. In these trials a certain power of the © 
engines is developed for a certain period, for the purpose of not only test- 
ing the engines, but of testing the engine-room complement and their — 
capacity and power for keeping steam. The trials had no concern with 
speeds; but speeds were taken for navigation purposes. 
The vessels sighted each other between 3 and 4 miles distant. At that 
time the Olympic was coming down in the Thorn Channel—which is a_ 
deep-dredged channel—near the North Thorn Buoy, and the Hawke was 
going up the Solent, in the vicinity of the Gurnard Ledge Buoy. Each “@ 
had the other more or less on her port bow at that time. . 4 
They both proceeded on their ways, and about 4 minutes later, the ~ 
Olympic blew two short blasts expressly for the Hawke, in order to let ye 
the Hawke know that she was on the starboard helm, and bound for the © Cs 
eastern passage through the channel towards Spithead. This signal was 
blown when the Olympic was about two-thirds of the way between the 3) 
Thorn Knoll Buoy and the West Bramble Buoy; and thereupon the » 
Olympic began to take her turn around West Bramble Buoy to get into 
the channel. The distance between the vessels was from a mile to a mile > | 
and a half when the signal was sounded. _. 1 
The cruiser at this time was getting near Egypt Point (Isle of Wight), 
and had the Olympic broader on her port bow. In turning the Olympics 
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starboard bow was exhibited to the port bow of the Hawke. As the Olym- 
pic was turning on starboard helm to round the West Bramble Buoy to 
get into the channel, the Hawke was turning on port helm to round 
Egypt Point, to get into the same channel, 

It was said for each vessel that after her turn was completed, she 
straightened on a definite course, which was kept practically until the 
throes of the collision. What these courses were will be discussed and 
decided later. The distance from the place where the commander of the 
Olympic said she was steadied on her course, and the spot where he marked 
the collision was a little under 9 cables, viz.: 1770 yards. 

_. The distance from the place where the commander’ of the Hawke said 
the cruiser was steadied on her course to the spot where he marked the 
collision was 11 cables, or 2200 yards. 

_ Although the respective positions, courses, and speeds of the two vessels 
at earlier stages have to be looked at for some purposes, it is mainly, if 
not entirely, upon their respective positions, courses and speeds, at and 


from the time when they straightened on the final courses that the de- 
 ¢tision of these actions depends. 
It will be convenient now to state what the case was which was put 


is forward on behalf of each vessel. It can be done quite briefly. 


~The case for the O/ympic was that the Hawke was at all material times 


the overtaking vessel; and that, as such, the duty lay upon her to keep out 
@f the way of the Olympic as the overtaken vessel, under the Article of 


the King’s Regulations, which corresponds with Article 24 of the Regu- 


lations for Preventing Collisions at Sea, and that she committed a breach 
of that duty. 

» The case for the Hawke was that at all material times the two vessels 
were crossing vessels within the meaning of Article 19 of the last named 
regulations, and the corresponding Asticle of the King’s Regulations, and 


_ that as the Olympic had the Hawke on her own starboard side, the duty lay 


upon her to keep out of the way of the Hawke and that she (the Olympic) 
committed a breach of that duty. 

Whichever vessel had to keep out of the way of the other, there was a 
corresponding duty upon that other under the regulations to keep her 
course and speed. 

These were the main contentions, and to these the mass of the evidence 
and the arguments were ‘directed. There are other matters which arise, 
and must be dealt with, viz.: the allegation that at the last moment action 
ought to have been taken by one ship or the other to avert the collision, 
even though the initial blame was on the other; and also the defence of 
compulsory pilotage, and the counter allegation that if the fault lay with 
the Olympic, her compulsory pilot was not solely to blame. 

I now propose to deal with the main issue. Was the Hawke the over- 
taking vessel, and the Olympic the overtaken vessel? Or were they cross- 
ing vessels? 

In order to determine this issue, it is necessary to look at the whole of 
the evidence, and especially to come to a conclusion as to the spot of the 
collision, the courses of the vessels, their speeds, their bearings, their 
distances, and their helm actions at the material times. 
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An overtaking vessel is defined as one “ Coming up with another vessel 
from any direction more than 2 points abaft her beam, i. ¢., in sucha _ 
position, with reference to the vessel which she is overtaking, that at night — 
she would be unable to see either of that vessel’s side lights.” Crossing © 
vessels are vessels travelling upon converging courses so as to involve 
risk of collision. 

The Olympic set out to prove a story which may briefly, but with su @ 
stantial accuracy be stated as follows: That after passing the North Thom — 
Buoy (where her speed was 17% knots) she reduced her speed, and that — 
from that point up to just before the collision, the Hawke was travelling at — 
a greater speed; that after turning the West Bramble Buoy she straightened — 
on a course of S. 59° E.; that when she steadied on this course, the 
Hawke was at least a quarter of a mile astern, bearing about 2% or 3 
points on her starboard quarter: that the Hawke was on a parallel course © 
with her for about a mile before the collision, and distant laterally about ~ 
300 yards; that from the position astern, the Hawke came up to and 
overtook her, and that when the stem of the Hawke was opposite her © 
bridge, she had attained the greater speed and shot ahead, and the Hawke 
fell astern; and finally that the Hawke starboarded right into her star- 
board quarter, and struck her almost a right angle, about 80 or go feet from iN 
her stern. % i> 

On the other hand the story of the Hawke, stated in a similar way 4 7 
briefly, but with substantial accuracy, was as follows: That she came up © 
the Solent on a course N. 77° E., and turned round Egypt Point at a : 
distance of about 3% cables from the land, that by reason of the presence — 
and course of the Olympic she steered a course of S. 74° E., intending to 
pass the three buoys outside Cowes, viz., the West Conical, the Chequer, ~ 
and the East Conical (also called the Prince Consort) Buoy at a distance 
of between 20 and 30 yards on the north side; that her speed was less than © 
that of the Olympic, and that she was never overtaking; that the vessels — 
were on converging courses of 15 degrees; that the Olympic came within 
about 100 yards of her, and that in comparatively shallow water by cer © 
tain forces called suction, or interaction, she was at last, when brought 
into this close proximity, drawn into the Olympic so that she collided at 7 
an angle of something between 4 and 5 points. 

The case depends upon fact, rather than upon law. It is not only an © 
important case, it is also in many respects complicated. But, after full 
and careful consideration, I have arrived at definite and clear conclusions. 4 0d 

In order to test the evidence, especially the evidence which consists of — 6 
impressions, opinions, and observations (of greater or less accuracy) it © s 
is desirable and indeed essential, to determine certain matters which ought — 6 
to be capable of fairly correct ascertainment. . - 
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In the first place, if the spot of the collision can be fixed, we have one — 
of the chief determining factors of distances, of courses, and of bearings. 
In the next place, if the speeds of the vessels can be ascertained, oF 4 
even approximately ascertained, a useful test is provided for bearings, — 
courses, and distances. ® -« 
The place of collision was in dispute. It was regarded and properly — c 
regarded, by both parties as a very important matter. It was only vaguely 
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ler vessel stated in the Preliminary Acts and Pleadings. In the interlocutory stage 
n sucha & of the proceedings, about a fortnight before the trial, I made an order 
t at night — ‘that each party should mark upon a chart, as particulars in the actions, 
Crossing the place of collision as alleged, and I ordered that the charts so marked 
> involye : should be exchanged at the same time, so that neither party should know 
beforehand where the place would be fixed by the opponent. The places 
with sub were marked, and the marked charts were exchanged accordingly. 
th Thorn — The spot fixed by the Olympic was about 220 yards to the N.N.E. of that 
and that fixed by the Hawke. These two spots I call “The Olympic’s place of 
velling at collision”—and “The Hawke's place of collision,” respectively, and, 
1ightened according to the ordinary rules of practice in legal proceedings, each party 
urse, the © ought to be bound, as by particulars, to the places so marked. 
2%0r3 @ At the trial three of the chief witnesses for the Olympic were required 
el course to, and did state and mark the place where they said the collision occurred. 
lly about They were Captain Smith, the pilot, and Colonel Sexton White. Neither 


> to and 2 of them agreed with “The Olympic’s place of collision.” Nor did any 
osite her of them agree with either of the others as to the spot. Captain Smith 
e Hawke marked a spot about 260 yards to the N.W. of the Olympic’s place of col- 
her star- lision, and the pilot a spot about 420 yards to the N.W., and Colonel 
eet from 4 _ White a spot about 650 yards to the S.E. 

The Hawke's place of collision was deposed to by Lieutenant Aylen, 


ilar way : the navigating officer of the Hawke, and by Commander Blunt. 
came “Tt was fixed by reference to a position taken a few minutes after the 
int ata Cllision, when the Hawke came to rest, by Lieutenant Aylen by the 
preeeaa direction of Commander Blunt. This position was taken by means of 
nding to | two sets of bearings, and was logged by Lieutenant Aylen at the time. 
Chequer, 4 By a mistake it was logged as the place where the “ship was struck.” 
distance . | Lieutenant Aylen said he made the entry “ship struck” in the hurry and 
ess than : excitement of the moment; but that that position was really that in which 
> vessels 4 _ ithe ship came to rest. I believe this statement. I also believe that the 
e within “§ spot to the southward and westward which was marked as the Hawke's 
by cer | | _ Place of collision was, as nearly as can be ascertained, the actual spot of 
brought § the collision. 
lided at 4 The Olympic’s witnesses did not fix their places of collision with refer- 
- ence to any accurate bearings. 
only an _ ‘Their positions were only given as the result of general impression, 
fter full } sand ass stated they all varied, and varied considerably. 
clusions. “= Taccordingly decide for the purposes of this case that the Hawke’s place 
sists of '  f collision is where it must be taken to have actually occurred. I now 
racy) it _ State by comparison, and for reference, the distance from the various spots 
h ought _ 0f collision spoken to by the three before-named witnesses for the Olympic, 
@ sto what I have decided was the actual place of collision. Captain Smith 
ave on€ —“ _ gives his, 400 yards away in a direction about N. by W. The pilot gives 
shee q 1 his, 540 yards away about N.N.W.,. Colonel White gives his, 650 yards 
ned, bel _ away about E.S.E. 
caring; ae The place of collision will be very important, as I afterwards point 
ut, in deciding as to the course of the two vessels and the lines of those 
roperly courses in the channel. 
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Now as to speeds. The maximum speed of the Olympic in the open sea — be: 
is about 22% or 23 knots an hour. The maximum “ reduced speed”—4, ¢, — w 
in channels like the Solent—is about 20 knots. Half reduced speed ig — 4 
about. 15 knots. In getting up to North Thorn Buoy the Olympic was @ a 
going through the water 17 or 17% knots. She slowed to make the tum — 
round the West Bramble Buoy, until her speed at the end of the tum he 
and when she steadied on her course was said to be 11 or 12 knots; whether — di 
it was as low as this is doubtful. All engines were then put full speed th 
ahead, and it was pleaded and stated in evidence, at the time of the cok nr 
lision, her speed through the water was 16 knots Her captain said that from jy 
about 12 knots it would take her three or four minutes to attain her maximum 1 
reduced speed of 20 knots. Professor Biles, by his calculations, supported — B 
that statement. This evidence is, in my opinion, more reliable than that from 7 w 
the engine room upon this matter. According to her recorded times she a 
straightened on her course at 12.43 p. m., and the collision happened at 12.46 ¥ th 
p.m. This means a minimum of 3 minutes; and 4 maximum of 4 minutes, - ; Pp 
because the times taken were from electric clocks which (with the exception th 
of the master clock) jumped a minute at a time, and did not record anything Pe ‘in 
between the minutes. In this interval I think she must have reached a 2 pe 
speed nearer 20 knots than 16 knots. j 

This question of her speed between the time she straightened on her — 
course and her colliding, can be tested or checked in various ways. The — 
distance from the North Thorn Buoy to the Olympic’s place of collision ~ 
as she went, is 2% knots. According to the log the time in which this | 
distance was covered is 9 minutes; this gives an average speed of 166 © 
knots an hour—and it includes the lower speed in rounding the buoys, ; 
If a mean time of 9% minutes is taken, the average speed would be 158 @ 
knots; and if a full ten minutes is taken the average would be 15 — 
knots. The distance to the actual place of collision is greater, and the 
average speeds would accordingly be somewhat higher in each case. From — 
the Thorn Knoll Buoy to the Olympic’s place of collision the distance is — 
about 19% cables, The time given in the Olympic’s log for travelling this “7 
distance is 6 minutes—that gives an average speed of 19 knots an hour. 7% ' 
At the mean of 6% minutes, the average speed would be 17.3 knots an hour, = 
and at the full 7 minutes, the average would be 16.7 knots an hour. Again, 9” 
the distance to the actual place of collision is greater, and the average 9% 
speeds in the three instances would be higher accordingly. 
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Similar calculations for one more distance will suffice, viz., that between a 
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the position in which the Olympic straightened on her course after the 
turn, as fixed by her captain and the actual place of collision. This 
measures 1 knot. The time recorded in her log for this distance is3 
minutes. This gives an average speed of 20 knots an hour. If the meat — 

is taken as before as between 3 and 4 minutes, the average speed is over 
17 knots an hour, and taking the full.4 minutes there is an average speed — 
of 15 knots. 4 

The conclusion to which I have come is that the speed of the Oly — 

pic at the time of the collision, and for a few minutes preceding it, was F 
greater,than that stated by her witnesses. 
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open sea j /oThe speed of the Hawke can be fixed with more certainty, The cruiser 


Pi ey was, as stated, on power trials. Commander Blunt and others gave evi- 
speed ig dence that her speed was 15% knots at and for some time before the 
pic was 3 accident. 
the turn Between 7.30 and 11.30 a. m. she had been engaged in making trials of 
he turn her full natural draft power (which is equal to four-fifths of the forced 
whether = draft power) and from 11.30 up to the accident in making trials ‘of her 
ll speed three-fifths natural draft power. For the former trials the number of 
the col revolutions made were 92 per minute. If the bottom of the cruiser had 
lat from e been clean, the speed on that number of revolutions would have been 
184 knots: five revolutions per minute being equal to a knot hour. 
ipported But she had not been in dock for a year, and her bottom was in a state 
iat from which impeded her designed speed, and the results obtained were an aver- 
mes she 9 age of only 17 knots an hour. For the three-fifths trials from 11.30 o’clock 
at 12.46 the number of revolutions was eased down to and kept at 82. This was 
minutes, _ proved by the engine-room log and by several witnesses. If the bottom of 
<ception “B the ship had been clean this would have given a speed of 16.4 knots, but 
nything in the state in which she was, she would fall short of this, and in: pro- 
ached a ; portion as before her speed would be only a little over 15 knots. 
i _ This, I find upon the evidence, was about the speed of the Hawke for 
on her # time before, and at the time of, the collision, 
5. The ' I now come to the consideration of the important matters of the courses 
collision ‘3 and bearings of the two vessels. 
ich this — First, with regard to the courses of the Olympic. They are not in any 
of 166 +3 ‘ neertainty. When she first sighted the cruiser she was on a course of S. 
buoys. fs 65° W.. magnetic, and this course was continued till she starboarded for 
be 158 a founding the West Bramble Buoy. When she gave the two-blast signal 
be 1§ for this helm action, she had the cruiser on her starboard bow. After 
ind the — she finished the turn she steadied on her new course, which was S. 59° E. 
From | This course had previously been entered in her log as follows: West 
ance 8 — Bramble to Peel Buoy, S. 50° E.” 
ing this 2 She remained on it until immediately before the blow, when her helm 
n hour. * Was put hard-aport, which altered her heading about a point. 
n hems : a There is no doubt about this course of S. 59° E. The position of the 


vessel in the channel depended, of course, upon the place where she was 
vere f when the course was set. About this there was considerable dispute. 
_ The Olympic’s witnesses placed her much more to the north of the chan- 


etween @ = nel than those for the Hawke did. This question and the other connected 
ter the by with it, namely, the position of the Hawke in the same channel when she 
This # Bot on her last course before the accident, is all important and required 
es 3 careful investigation. This will be done a little later. 
a Next as to the course of the Hawke. 
is ove, When she first sighted the Olympic her course was N. 77%° E. magnetic. 
speed The commander said that by reason of the presence of the Olympic he 
: turned Egypt Point, and put his vessel on a course of S. 74° E. Counsel 
Olym- 4 for the Olympic contended that this course was never set, and the Hawke 
it, was was never upon it. Commander Blunt said he took this S. 74° E. course 


from the line of three buoys off Cowes which he could see in front of 
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him, viz., the West Conical, the Chequers, and the East Conical, and_ 


steered more especially by the Chequers, which was the outlying one, to — 
pass clear, but as close to them as he could; and that following that — 


course he passed about 20 yards off the Chequers, and about 30 yards of 


the others. There was another cruiser called the Edgar lying ahead 


o 


anchored in Stokes Bay; and the man at the wheel was told to steady on — 
the Edgar. Where a fixed object lies in or quite near a course, the helms- — 
man is often in practice told to steady on such an object, not so much i 
to steer for it as to have ready assistance to keep the ship’s head steady, — 

The position where the Edgar was anchored was proved ; and the bearing — 
of the Edgar from the Hawke when the latter was off the Chequers © 
Buoy was S. 73° E., which confirms the course said to have been set — 
Commander Blunt said he was absolutely certain about the course. His © 
evidence was also that the Olympic was still on her turn when he steadied © 
on the S. 74° E. Lieutenant Aylen testified to seeing that the course — 
was S. 74° E. on the standard compass after the commander steadied her, © 
and to hearing afterwards the order to the helmsman to steady on the 7 


Edgar, or steer for the Edgar. Lieutenant Bashford heard the order to 


steady on the Edgar—and saw that the vessel was in fact so steadied. Hunt, 


a quartermaster on the bridge, said he saw the Hawke steadied on S. 75° 
E.—this was by his steering compass—and heard the order, “ Steady on 
the Edgar,” and that he himself took the wheel by Lieutenant Bashford’s 
direction and steadied the ship on the Edgar. So much for the evidence 
from the Hawke upon the question of this course. 


How does the evidence from the Olympic fit in with this? The pilot q 


in charge said that when the cruiser was about a quarter of a mile away 


pa Beidaos i a 


on his starboard quarter, he saw that she had altered from her original — 
course, i. ¢., (N. 77° E.) and had got on No. 2 course. To quote his own ~ 


words, “ She was on No. 2 course then. I will call it E. by S.” That is 
S. 784° E—converging more upon S. 59° E., by 434° that S. 74° E 


would be. Later he said that at that time she was heading towards him 
converging 144 points, which would be S. 75° E., and ultimately he stated 
in terms that the cruiser might have been heading upon a course of S, 
74° E. His case upon this was that she afterwards ported and came on 


a parallel course with the Olympic. Upon the evidence for the Hawke — 
and upon the testimony from the Olympic’s pilot, I find that after turning — 


Egypt Point, the Hawke was steadied on a course of S. 74° E. 


We have now arrived at this: that after the two vessels were steadied — 


upon the completion of the turnings, their courses were S. 59° E. and S. 


74° E. respectively. They were, therefore, converging at an angle of 15 © 


degrees, and if their courses were pursued, risk of collision was involved. 
I stated before that the positions in the channel of the two lines of 
these courses were important and required careful investigation. They 
determine not only the respective parts of the channel to which each vessel 
got; but also in large measure the disputed point as to whether the 
Hawke subsequently ported herself into a parallel course. 
The cases of the two vessels are contradictory. The Olympic alleged 


2: 


that the Hawke came much further north into the channel than a turn ~ 


ai <a see 
Te Mere 





“aonmeme Se oe 2a es wa Se 


Pap ae ge ee ee 


fees = =| 


en ec ee 






























ie 





















Discussion. 293 


round Egypt Point required or fitted. Captain Smith brought the Hawke 
ip toa position (which he marked on a chart) about 6 cables and 130 
yards north of Egypt Point; and the pilot brought her up about 8 cables 
and 160 yards to N.N.E. of the point. The allegation of the Hawke was 
that she rounded Egypt Point about 3% cables off. 

The Olympic’s evidence was directed to prove that she was in a good 
mid-channel course when she steadied on S. 59° E., because she so steadied 
with No Man’s Fort open on her starboard bow, 1, 2, or 3 degrees. The 
course recorded in the log was, as I have said, “ West Bramble Point to 
Peel Buoy, S. 50° E.” No Man’s Fort was distant about 8% miles; Peel 
Buoy was 3%4 miles. Her course would have to be changed at the Peel 
Buoy, and at various other points long before reaching No Man’s Fort. 
It could not be reached on that course. The vessel would have been on 
the banks before long. 

It might have been that the helmsman was told to keep an eye on that 
well-known distant fixed object so as to help him to keep the head of his 
huge craft steady, but Helmsman Haine’s story about this was very extra- 
ordinary. He did not mention No Man’s Fort in his examination in 
chief, when he said what course he steered. In cross-examination he said: 
“When I got the order to steady, there was just the No Man’s Fort on 


“the starboard bow, 2 points.” He insisted over and over again that the fort 


was “2 points” or “22 degrees” on the starboard bow. That, of course, 
was impossible, but such was the state of his mind upon it when his 
evidence was given. 

T cannot accept the story that the course was fixed and kept upon a line 
showing No Man's Fort a little (up to 3 degrees) on the starboard bow. 
A few degrees at such a distance would make all the difference. A line 
with the fort 2 degrees on the starboard bow would bring the vessel quite 
close. up to the Ryde Middle Shoal, and 3 degrees or more right on the 
shoal. Therefore, the exact line of the Olympic’s course in the channel 
cannot properly be determined by considering angles between her and the 


The evidence from the cruiser was led to establish that she passed. within 
3% cables of Egypt Point, and that her S. 74° E. course from there kept 
her on the extreme starboard side of the channel, and brought her as 
close as she could get to the three buoys already referred to. 

All the officers who were called from the Hawke testified to this. Lieu- 
tenant Aylen observed the position at three places, at Solent Bank Buoy, 
Gurnard Ledge Buoy, and Egypt Point. He entered these, with the times, 
in a note book, which unfortunately, was lost overboard at the shock of 
the blow between the vessels when he stood in the chains on the side 
which struck. Lieutenant Aylen’s honesty and integrity were not im- 
peached. His evidence must, in the absence of the lost book, be considered 
as that of any other witness. If he is right in his recollection, he estab- 
lished the line on the N. 77° E. course as being about a cable inside the 
line of S. 77° W., which was, and is marked on what was called the 
impounded chart, and which I marked “F,” and proves that Egypt Point 
was passed about 35 cables off. If the course was set, as I have found 
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it was after the turn, and if it was set at about this distance off the point 
fixed by Lieutenant Aylen and others, and if it was followed up to and_ 
close along the line of the three buoys, then one is not surprised to hear, 
and one is naturally prepared to accept the evidence that Commander Blunt — 
remarked to the navigator that the Olympic was coming unpleasantly — 
close, and asking him when just past the Chequers Buoy, whether he could — 
haul any more to the starboard, and that the reply given was: “Not till © 
you are past the Red Buoy,” meaning the East Conical Buoy, and that as 
soon as he could see the Old Castle Point Buoy clear of the Red Buoy, © 
he gave the order to port which he said he gave. : 
Again, what is the evidence from the Olympic upon this? As to the — 
position of the Hawke in coming. up the Solent the pilot gave evidence, — 
He said that when he blew the two-blast starboard helm signal to let the © 
Hawke know that he was rounding the West Bramble, she was 14 miles 
away from him right in mid-channel, abreast of Gurnard Bay, coming up 
on a mid-channel course of N. 77° E., and as near to East Lepe Buoy as 
she was to Gurnard Ledge Buoy. Now the distance between these two 
buoys is 6 cables. But if a line is drawn on a course of N. 77° E. from 
the spot where the pilot marked the Hawke when the Olympic steadied on 
her last course (even supposing that the Hawke had not before changed | 
to a southward and eastward course) past the East Lepe Buoy, it would © 
pass Egypt Point rather over 6% cables away, but it would go within 3o © 
or 4o yards of East Lepe Buoy and over 5% cables away from the Gurnard 
Ledge Buoy. It would also go over the Solent Bank. The same can be © 
said within 70 or 80 yards of a similar line drawn from the corresponding — 
spot marked by Captain Smith. The evidence of the pilot on this point — 
is nearer the truth than his marking on the chart, and is more consistent — 
with that of Lieutenant Aylen as to the distance from the land of the — 
Hawke's up-channel Solent course. Reference may also be made to the ~ 
evidence of Mr. Lashmer, the master of the yacht Belinda. He described — 
where his yacht was off Cowes, and said he saw the Hawke turn Egypt 
Point; he said he could see without any difficulty at what distance from 
the land the Hawke made the turn, and he gave the distance as 300 yards 
only. . : 
For these reasons, amongst others, I find that the line of the S. 59° E 
course of the Olympic was. much further south than her witnesses stated; — 
and that the line of the S. 74°:E. course of the Hawke was substantially ~ 
where it was stated to be by Commander Blunt and Lieutenant Aylen. 
This conclusion is consistent with what I have found to be the true 
place of the collision. The explanation of the Olympic coming so far south — 
is, I think, that the pilot with his huge vessel made too large a sweeping — 
turn round the Brambles. What tide there was—half a knot—would also | 
tend to set her to the south. ' 
Now I must deal with the question of whether the Hawke was at any 
time the overtaking ship, and whether she is to be regarded as the ovef- — 
taking ship at the time of the collision. Was she at any time coming up — 
with the Olympic from a direction more than 2 points abaft her beam? Ia — 
the course of his final address I asked Mr. Laing at what time the vesselé — 
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ceased to be crossing vessels, if they ever were crossing vessels; and at 
what time they became overtaking and overtaken vessels. His reply was 
that that raised a point which had to be considered with great care, that 
he was not sure of the exact answer he was going to give at the moment, 
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ler Blunt — 














































leasantly as he had not considered it. But I assume from the way the evidence 
he could was placed before the court, that the Olympic’s contention is that at any 
“Not till rate from the time when she was steadied on her S. 59° E. course the 
1 that as Hawke was the overtaking vessel and ought to have kept out of her way. 
od Buoy, — Many witnesses deposed that at this time the Hawke was 24% to 3 points 
4 on her starboard quarter and distant a quarter of a mile or more. They 

s to the — placed the Hawke therefore 5 to 54% points abaft the beam of the Olympic, 
evidence, — and said she was much the faster vessel until the Olympic came to pass 
> let the = the Hawke just before the accident. There was an extraordinary simi- 
Y miles — larity, amounting almost to complete identity, about their evidence. Much 
ming up reliance was placed upon it by counsel for the Olympic; and especially 
Buoy as 3 upon the testimony of Colonel Sexton White. This gentleman was a man 
ese two ; who had experience of steam trials and who was pretty familiar with ships. 
E. from ‘He placed the Hawke at about a quarter of a mile (400 to 500 yards) 
adied on _ away from the Olympic and on her starboard quarter. He had no practi- 
changed ‘tal knowledge of “ points” of the sailor’s compass; but when asked to show 
it would | “by models the relative positions of the two vessels, he placed the Hawke 
rithin 30 i t 5% points abaft the beam, on the starboard quarter of the Olympic. 
Gurnard ‘This body of evidence, if it could be relied upon as being the result of 
- can be accurate and nautically intelligent observation, would be very important. 
ponding — But general observation as to the distances, bearings, and speeds of two 
is point ~ yessels turning at different points, at a considerable distance away, about 
sistent — the same time, and then angling towards each other is difficult and liable 
| of the — to great errors. Evidence of that kind requires to be submitted to a care- 
- to the — ful test; and tests are available in this case. None of the observers at 
escribed — the time were thinking of any collision, and none of them made obser- 
1 Egypt # yations with reference to any fixed objects on the land or otherwise. They 
ce from — 2 may have made mistakes, and harbored inaccurate impressions. Even 
0 yards Colonel White, who was perhaps the most trained and intelligent of the 
. | Witnesses, was clearly mistaken as to the place of collision, and of the 

so° E 4 place where he described the Hawke to be when he said she starboarded 

stated; : into the Olympic just before striking her. Of such places he would be 
antially _ « likely to take note, and indeed he noted them in this instance by reference 
len. 4 to a fixed object on the land close by. He said that when the Hawke star- 
he trueus boarded, she was rather to the eastward of Old Castle Point, and that the 
© sou Olympic had got abeam of old Castle Point at that time. But the place 
veeping of collision was in a direction not eastward but N.N.W. from this point, 
ld also | and on her course the Olympic would not have been abeam of the Point 
for another 750 yards beyond where she collided; or, to test the value 

at om of such observations in another way, she would not have been abeam of 

» an the Point for another half a mile beyond where Captain Smith said she 
ing collided. Other observations by the same body of witnesses produced 
=? ee upon them the impression apparently that the vessels were for a long 






time upon parallel courses, brought to the parallel, according to the pilot, 
by the Hawke porting from her S. 74° E. course. 
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The evidence, as has-already been pointed out, established that the veg — 
sels were never brought on parallel courses at all. There are still safer — 
tests of the accuracy of such observations, or impressions, which show that — 
they are not reliable. It is capable of mathematical demonstration that if — 
the ships were on converging courses of 15 degrees (which it has been © 
shown they were) and the Hawke was a quarter of a mile away, and 5% 
points abaft the beam of the Olympic (as most of the witnesses say), the - 
Hawke would have to travel just about twice as fast as the Olympic in 
order to meet her at the point of intersection. I have found the speed of © 
the Hawke to be 15 or 15% knots an hour, on evidence which appears to © 
me to be -unanswerable; accordingly the Oiympic would only travel from 
where she was straightened on her course to the point of intersection at 
7% knots, or so, which is absurd. 

Similarly, with the Hawke at 5 points abaft the beam, the ratio of speed — 
to the Olympic would be as 11 to 6; that would give a speed to the Olympic — 
to the point of intersection of about 8% knots, which again is absurd. 

Apply one other test. The distance between where Captain Smith 
marked the Hawke on the chart, 5% points abaft the beam when his vessel 
steadied on her course to the place of collision is 1 mile and 3 cables. 
(The distance is the same to the place which the particulars chart deliv- 
ered by the Olympic fixed for the collision.) According to the logged time — 
of the Olympic the Hawke travelled this distance in 3 minutes; to do that — 
would require a speed of 26 knots an hour upon the Hawke. 7 

If a mean time of 3% minutes is taken, her speed would have to be over © 
22% knots an hour. : 

And even if 4 minutes (which is outside the maximum) are given, her ~ 
speed would have to be 19% knots. 7 

These speeds on the Hawke are impossible. These tests show com 
clusively, in my opinion, that the evidence of the impressions as to distance” 
and bearing given by the witnesses referred to cannot be relied upon. The © 
evidence given by Mr. Lashmar, Mr. Gaudion, and Captain Lee was of 
much the same character, and is open to the same criticism. Further, with 
regard to the two last-named witnesses, whose range of vision was limited 
as marked on the chart, it is to be observed that their eidence is quite com 
sistent with what I have found to be the facts, that they should first see 
the Olympic come into sight, and then the Hawke; that the opening be — 
tween the two should be closing to their vision, and that the Hawke, being — 
so much nearer, should appear to them to be travelling at a faster rate 
The comments upon their evidence which Mr. Aspinall made in his ad 
dress, and which he illustrated by a diagram, are fair and sound. 
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It is upon such evidence of general observation as I have been dealing ~ - 


with that the Olympic founded her case that the Hawke was an overtaking 
vessel. 
Commander Blunt denied that the Hawke ever was 2 points abaft te 
beam of the Olympic. 
I have come to the conclusion that he is right. 
The Hawke was not an overtaking vessel within the meaning of the rule — 
If either vessel was, it was the Olympic, which overtook the Hawke. 
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I think that. in approaching the place where the vessels collided, they 
were crossing vessels, and, as the Olympic had the Hawke on her star- 
board side, she ought to have got out of the way. 

From what has already been said about the lines of the courses in the 
channel, it follows that I cannot accept the version of the Olympic that 
the vessels were laterally apart a distance of 300 yards when the Hawke 
was said to turn on a starboard helm towards and into the Olympic. 

According to the turning circles of the Hawke, if the vessels had been 
goo yards away from each other laterally, she could have passed under 
the stern of the Olympic. 

They were more like 100 yards apart when the Hawke swerved in. 

I am asked to decide that the cruiser starboarded in order to get under 
the stern of the other vessel. 

‘The case for the Olympic was that the Hawke executed a manceuver 
ander a starboard helm in order to do this. 

Even if the distance between them was about 300 yards, as alleged, the 
attempt would, to use the phrase of Captain Smith, be “an inconceivable 


“Maneuver.” The commander, three officers, and two men at the wheel 


on the Hawke all denied positively that an order was given to starboard, 


or that the helm was starboarded. If the intervening lateral distance was 


omething like roo or 150 yards, the suggested manceuver would be still 
More inconceivable. To find that it was executed I should have to dis- 
telieve these witnesses. About such a matter there could not be a mis- 
take. The only alternative is that they swore falsely, and conspired to 
Swear falsely. I cannot adopt that alternative. It is to be remembered 
in this regard, and indeed in regard to the whole of their evidence, that 
the officers of the cruiser gave their testimony at an inquiry, which was 
held the day after the accident. At that time it is quite improbable, if 
not impossible, that they could have any knowledge of the case which would 
be made on behalf of the Olympi¢, as to speeds, bearings, and so forth. 
It is not unfair in the circumstances to assume that the accounts they 
gave at this trial were the same as, or consistent with, those to which they 
testified at the inquiry. They must have known that their superior officers 
would carefully watch the evidence that they would give. 

I now come to the circumstances which occurred immediately before 
the vessels came into collision. 

When the Hawke was in a position to clear the East Conical Buoy 
an order was given to port her helm 5 degrees. This was done in order 
to give as much room as possible to the Olympic. The Hawke changed 
her heading to the south under this helm to the extent of less than a 
point. Suddenly, however, she swerved in towards the large vessel. Evi- 
dence was given by Mr. Taylor, a naval constructor-in the U. S. Navy 
Department, on the theory of “Suction” or interaction between vessels, 
especially in shallow water—a subject to which he had given much study. 

ing experiments were also made in the presence of the Elder 


Brethren and myself. They were not very conclusive, especially as to the 


direction and extent of the forces, but they showed that disturbing forces 
were set up. In this case the speeds of the two vessels were high, and the 
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disparity between the displacements of the two vessels was enormous; 
they were roughly as 7 to 1; and they were in close proximity. M 
if the place of collision which I have accepted is substantially the correct 
one, it happened that just before the swerve the Hawke was passing over 
the shallowest part of a shoal, which would tend to give her a sheer 
towards deep water. The Olympic was at about the same time *: 
over a bottom which was irregular and of comparatively ‘small depth, 

I have decided that there was no starboarding by the Hawke as vii 
tended by the Olympic—and I am of opinion that in the exceptional com 
ditions which prevailed, the forces set up in the water are sufficient to 
account for the Hawke being carried towards the Olympic in a Swerve. 
which was beyond her control. 43 

The Olympic had ample room and water in the channel to the ne 
ward. She came much too close to the cruiser on the south side of the — 
channel. She did not take the proper steps to keep out of the way. She 
might have averted the collision right up to the last if she had put her 
helm hard astarboard. Even when-the pilot saw the Hawke come towards 
his vessel, he delayed action; and even when he took it, he ordered the 
helm hard aport, which was a very doubtful maneuver. In the agony “7 
the situation, certain orders were given on the Hawke. They did not 
avail; but they were not wrong. In carrying them out the helm was” 
jammed, but this was an accident for which no one is responsible, = 
which did not affect the collision. 

I cannot find that the Hawke is to blame for not acting otherwise 
or earlier, because she had to keep her course and speed until it was cleat 
that the collision could not be averted by the action of the Olympic alone, — 
and, as I have said, action on the part of the Olympic at almost the ia 
moment might have prevented the accident. a 

Complaint was made that the Hawke failed to give sound signals wh 
rounding Egypt Point on a port helm, and at the last, when the com 
mander ordered “port § degrees” in an attempt to get as far away from” 
the Olympic as possible. These signals ought to have been given; but the 
omission to give them has nothing to do with the collision, and there is 
no presumption of fault in the case of the king’s ship. 

On the main issues raised, I therefore find upon the evidence; (1) That 
the Olympic has failed to establish her contention that the Hawke was an 
overtaking vessel bound to keep out of the way; (2) That the vessels were 
crossing vessels, and that the Olympic having the Hawke on her starboard 
side, should have kept out of the way of the Hawke; (3) That the 
was not to blame for what she did, or omitted to do; and (4) That the ~ 
cause of the collision was the faulty navigation of the Olympic by her 
pilot in going dangerously near the Hawke and the non-observance of the 
rule which required her to keep out of the way. 

I am not troubled in this case with the question of whether a treed a 
by the Olympic of Article 19 of the Sea Regulations involved a statutory — 
presumption of fault under section 419 (4) of the Merchant Shippitg” 
Act, 1894, because I am of opinion that the breach contributed to the 
accident. This question may have been decided inferentially in the “Sans 
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Pareil” (1900, p. 267), but upon that, having regard to the decision in 
the Hero (1911, p. —), under another rule, I do not express any view. 

One other matter still remains for decision, viz., whether the owners of 
the Olympic are protected from the results of her faulty navigation by the 
defence of compulsory pilotage. 

It was formally proved by the first witness at the trial that the Olympic 
was in charge of a duly licensed pilot in a compulsory pilotage district; 
that all the orders preceding the collision were given by the pilot; and that 
all his orders were properly and promptly obeyed. During the rest of 
the trial ‘this matter was left untouched, It receded into the background, 
and seemed to have faded out of memory, until Mr. Aspinall, in his ad- 
dress in answer to Mr. Laing, dealt with it. The Elder Brethren and I 
were carefully watching to see whether it would be suggested to the 
witnesses for the Olympic that anyone other than the pilot was to blame. 
It was put forward in a vague sort of way by Mr. Aspinall, at the end of 
the case, that the pilot was not solely responsible for the accident: “ Be- 
cause he was navigating his ship upon an assumption of facts which did 
not exist, and he was not kept informed of the real facts.” When asked 
who the persons were other than the pilot, whose negligence partly caused 


the accident, he said: “The people, I should say, who were on the bridge, 


the look-out men.” He referred to an answer of the pilot in which he 
> “Of course, wirile I was taking the turn, I was certain that I should 
# round far ahead of her, so while I was making the manceuver round 
the West Bramble Buoy, I was not paying much attention to her.” 
Then Mr. Aspinall added: “That was all the pilot knew and no more, 
and if his view as to the place was entirely wrong, then he was not prop- 
erly informed by the owners’ servants as to what the real state of affairs 
was.” Mr. Aspinall did not explain how the owners’ servants, and which 
of them, could know that the pilot was not paying much attention to the 
cruiser, which was within his sight, and to which he had signaled; or how 
they, and which of them could know that the view of the pilot as to the 
place of the Hawke was wrong. Similarly, Mr. Bateson, to whom I allowed 
a final reply, said that his case was that neither the men looking out for- 
ward or the man looking out aft gave any information to the pilot, “and 


: the pilot never knew, nobody on the bridge knew, that we were meeting 
' 0M converging courses.” I asked him if he alleged any fault on the part 


of Captain Smith; at first he answered; “It may be that Captain Smith 
was relying on the look-out man,” but afterwards he said that he did al- 


_ lege some default on the part of Captain Smith. I then asked him: “ Did 


you put any question to Captain Smith indicating that you were going to 
blame him so that he might have a chance of explaining?” Mr. Bateson’s 
answer was: “I do not think there was any question directly put to him in 
that form, but he tells us what he did, and that was quite sufficient for us, 


"when he told us himself what he did. He had not excused himself from 


telling the pilot what was going on. The fact was he did not know, he 
could not tell the pilot; he did not know.” And finally he said: “The 
point is a want of information; the pilot wes not kept informed of the real 
position of the Hawke. The pilot was the person who could and ought 
to have kept himself informed of this. 
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There is not a particle of evidence that the collision was caused partly — 
by negligence of other persons for whose negligence the owners are liable, — 
It may be very desirable that the law as to the defence of compulsory — 


pilotage should be altered. I have on previous occasions expressed my 
views as to that. I may add that the Departmental Committee appointed — 
to consider the question unanimously recommended the abolition of the 
owners’ immunity. 

But it is for the legislature to make the Jaw. My function is to declare 
and administer it as it now stands. 


The authorities as to the existing law are clear. The collision here was — 
due solely to the faulty navigation of the pilot, and there is not a shadow — 


of foundation for saying that the negligence of any of the owners’ servants 
partly caused it. The owners of the Olympic therefore succeed on the 
defence of compulsory pilotage. 

I have now dealt with the whole case. 

As it is one of great importance, I wish to say expressly that the Elder _ 
Brethren, who have given me assistance which I value highly, are in com- 
plete accord with all the findings which form the basis of this judgment. 

The result is that the action against Commander Blunt fails, and he 
is entitled to judgment. 

In the other action, although the collision was brought about by the | 
negligent navigation of the Olympic, the pilot is solely responsible for 


that; and accordingly judgment must be entered for the owners of the ‘ 


Olympic upon the defence of compulsory pilotage. 


Note.—The litigation arising out of the collision on September 20 last — 
between the White Star liner Olympic and the British protected cruiser 7 
Hawke is not yet finished. At the first hearing the British Admiralty Court 
decided that the liner was entirely to blame, but that as her owners were 


compelled to carry a pilot through the waters in which the accident happened 


they were not liable to damages. The White Star Company has, however, © 
decided to appear against the decision of the court, so that the whole affait — 


is really still sub judice. Meantime, the British naval authorities have ex- 
pressed their approval of everything done by the commander of the Hawke 


( William Frederick Blunt) by promoting him from the rank of commander — 


to that of captain. —Scientific American Supplement, Feb. 24. 


Absence Over Leave in the Fleet. 
(See No. 140.) 
ComMaNper W. A. Epcar, U. S. Navy.—I agree with Captain Fullam i 


all but minor details, both as to the cause of the evil and the remedy for ; 


it. 


I have used practically the same system of punishment on the three vee 


sels I have commanded, having first tried it when I took command of the 
Dolphin in 1906. The system met with such success that I have carried 
it out ever since when in command and tried to induce my captain to adopt 
such a scheme when I was executive officer of a battleship. 
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I believe that restricting a man awaiting his term of confinement is un- 
necessary and unjust, as it is not his fault that the brig is not vacant, and 
that no man should be deprived of his regular liberty except for some 
unusual circumstance. 

As for the punishment of extra duty on the quarter-deck under arms it 
seems to me that the object is better attained by giving real extra duty, 
dirty work below that always has to done by some one; it is more disa- 
greeable without being mortifying. 

I am of the opinion that such a system of liberty and punishment for 
breaking liberty as adopted by Captain Fullam would be of immense value 
to the navy if uniformly carried out on all vessels, the proper amount of 
loss of pay by sentence of deck courts or summary courts to be clearly 
defined and to be much heavier than prescribed by the present department 
schedule. 

Cheaper Paint for the Navy. 


(See No. 140.) 


*Mr Maximmian Tocu.—The article by Mr. Henry Williams of the 
favy on “Cheaper Paint for the Navy,” deserves the closest attention of 
‘everybody connected with the paint industry and with the government. 


it would appear from the information contained in this article that 


Me. Williams is the first officer connected with the navy who has the 
ge of his convictions and his convictions are undoubtedly based upon 
scientific knowledge. 

The writer has been familiar with the methods and the materials used 
in the United States Navy for the past 25 years, and to use a comparison 
which savors of a pun, the navy in its paint operations has been killing 
sparrows with ten-ton guns. 

The paint materials that have been wasted on the battleships are legion, 
and it took a man of the strength and character of Mr. Williams to make 
the necessary inovations which, by the way, are only just begun, and, if 
carried through successfully will save the government a vast amount of 
money every year. 

From present indications it looks as if Mr. Williams has saved the navy, 
during 1911, many thousands of dollars equal to a large multiple of the 
amount of his salary, and the unfortunate part of the whole thing is, that 
he probably will never get the credit that is due him, nor the recognition 
that is his desert, and when the improvements and innovations which he 
has inaugirated are found to be working in good order, it will probably be 
with him as with every other earnest and honest man, his name will not 
be mentioned in conjunction with the excellent work that he has done. 

Enlightenment and scientific management seems to be the order of the 
day, and scientific paint making is coming into its own. The enormous 
amounts of white lead, zinc oxide, red lead and turpentine that have been 
mis-used and mis-applied are, let us hope, forever gone by, and Mr. Wil- 
liams has clearly pointed out that paint should be made of materials which 
will do the work for which they are intended, and it is totally unnecessary 
to use materials which have no other recommendation beyond their exces- 
sive high price. 

II 
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I must criticise only one statement made by Mr. Williams which is, 


the cost of red lead. It is nearer $3.00 than $2.00 per gallon at the present 
writing. 

I am reliably informed, that through the use of turpentine substitutes 
by our navy, it has already been adopted by the English navy. 


Mr. Williams deserves special mention on account of his exhaustive and — 


successful work in ship’s-bottom paints. 


The Hydraulic Interaction between Passing Vessels, 
Called “ Suction.” 
(See No. 140.) 

Lreut.-CoMMANDER Earie, U. S. Navy.—This article quotes examples 
in which both vessels are underway. It seems not improbable that such 
a suction exists when, in a tideway and narrow channel, a vessel passes 
another which is at anchor. 

When leaving Queenstown harbor on June 27, 1911, the Jowa was, by 
nature of the channel, obliged to pass quite close to starboard of the 
Cunard steamer /vernia at anchor in the channel and riding to a strong 
flood tide. This steamer was drawing much more water than usual, as 
she had some compartments filled due to striking Daunt Rock coming inte 


port, and was then being pumped out gradually. As the Jowa, proceeding — 


at nine knots, overlapped the stern of the Jvernia, it became necessary 
to stop both screws to pass over an anchor buoy, this not appreciably 
affecting her speed and, on starting ahead, her steering became very 
difficult. Full port helm was required to keep her bow away from the 
Ivernia. It is my recollection that the starboard screw was slowed also, 


In all events, the Jowa passed much closer than was intended. At the — 


1 Oe onan eed 


time this was attributed more to the supposedly poor steering of the 3 


quartermaster than to anything else. I had not then read Mr. Reeves’ 
lecture, but now believe this was also a case of such suction as he 
describes, the tide acting in lieu of the motion of the other vessel. 
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Prepared by Lieut.-ComMANpDER Ratpu Earte, U. S. Navy. 


SHIPS OF WAR, BUDGETS AND PERSONNEL. 


ARGENTINE REPUBLIC. 


VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 


Fore River Shipbl"dg Co. Launched Aug. 26, 1911. 
New York an ~y Sept. 23, 1911. 


Tue ARGENTINE BatrLesHips “ Moreno” anp “ Rivapavia.”—The ar- 
‘angement of the armor amidships of the two Argentine battleships 
Woreno and Rivadavia, which are being built at the Fore River Yard, 

incy, in the United States, is shown herewith. 
































ARRANGEMENT OF ARMOR AMIDSHIPS. 


The Rivadavia was laid down on May 25, 1910, and was launched on 
August 26 last. The displacement of the vessel is 28,000 tons in speed 
tial condition, and the corresponding draft is 27.7 feet. The other 
dimensions are: Length, 580 feet; breadth, 95 feet 6 inches; depth, 49 
feet 7 inches. 

The Moreno and Rivuduvia are protected by a water-line belt of armor 
extending from stem to stern, the thicknesses of which are: 12 inches 
amidship, for a length of 250 feet and a depth of 4 feet 7 inches above 
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and 3 feet 5 inches below the water-line, tapered down to 10-inch thick © 
ness at a depth of 5 feet to inches below the water-line. Fore and aft © 
of the main belt the thickness of the water-line belt is reduced to 19 
inches as far as the foremost and aftermost 12-inch gun mounting, and — 
from these points the thickness is 6 inches forward and 4 inches aft. 

The citadel armor between the armored deck and the upper deck has a 
height of 9 feet 6 inches and a thickness of 9 inches below and 8 inches 
above the upper deck for a length of 400 feet amidships. The thickness ~ 
of the armor forward and aft of these points is 6 inches and 4 inches | 
respectively. 

The casemate armor extends from the foremost 12-inch barbette to the. 
aftermost barbette, and has a height of 8 feet 6 inches and a thickness of 
6 inches. The forward conning-tower is 12 inches thick, the after tower — 
9 inches. The thickness of the protected deck is 2 inches on the hori — 
zontal part and 3 inches on slopes. 4 

The armament is to consist of twelve 12-inch guns, twelve 6-inch guns, — 
and twelve 4-inch guns. 

The height of the main armament guns above the water-line is: 


ft. in. 5 

Foremost turret guns..................6 000 eee eee 31 8 

Superposed turret gums, fore..................... 39 9 

Starboard turret guns, fore...................5.- 31 8 

LT Re See ar 31 8 

Superposed turret guns, aft...................... 31 8 

Aftermost turret gums. ...... 22.6... see cee eee eens 22 5 - 
The total weight of armor aggregates 7600 tons, 680 tons of which are * 


employed for under-water protection against mines and torpedoes. 
e bottom of the magazines are protected by armor and situated at ad 
distance of 13 feet to 14 feet from the outside plating. 

The battleships will be driven by three sets of Curtis turbines working 
on three propellers, and aggregating 40,000 horse-power, the corresponding — 
speed being estimated at 22. ? knots. The fuel-carrying capacity is 4000 
tons of coal and 660 tons of oil, the radius of action Deiaw 10,500 miles — 
at a speed of 11 knots, 7200 miles at a speed of 15 knots, re miles at a— 

d of 22.5 knots. The boiler plant is composed of 18 Babcock and 
Wilcox boilers in six water-tight compartments —The Engineer. 


The Argentine torpedo-boat destroyer Cordoba, built by Schichau, at 


Elbing, is stated to have exceeded 34 knots on her official trial. 4 
AUSTRIA. i 
VESSELS BUILDING, % 
Name. Displacement. Where Building. Remarks. f 
Battleshtps. 
Radetsky ........-.... »wetigee 14,500 Trieste. Under trial. 
BetaGl . ccvsecccies eecevese ss 14,500 - Launched April 12, 1910. 
Erzherzog Franz Ferdinand. 14,500 “ Under trial. a : 
Viribus Unitis.......... ,aebee 20,000 - Launched June 2, 1911. i ji 
Tegetthof. ........ 6-6. scene nee 20.000 " Building. 
WE nce cccescce cece 2 eseeees coos 20,000 “ Authorized. 
WEE nn cpancs, 00 ccse00es -cevcees 20,000 Fiume. “ 


P= ag total naval estimates for 1911 amount to approximately 
5,000,000. 

A new naval program has been adopted by the Austrian-Hungarian dele- — 
gations, which authorizes the expenditures of $63,417,200 for ship a 
in six installments, during the years 1911 to 1916, inclusive. With 
amount there are to be constructed four battleships, three cruisers, six 
destroyers, twelve torpedo-boats, and six submarines. Two of 
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battleships were laid down in 1910, and contracts for the other two have 
been awarded. Of the remaining vessels of the new program some have 
already been ordered, and the others will be ordered shortly. 

During 1911 there was completed the battleship Zrinyi, of 14,271 tons 
displacement.—Army and Navy Register. 


Data or BattLesHips.—The new Austrian Dreadnoughts, which were 
at one time the subject of a brisk controversy as to their raison d’étre, are 
similar to their Italian rivals in that they carry their guns in triple turrets. 
The disposition, however, of the four turrets of the Viribus Unitis and 
her sister, the Kaiser Franz Joseph, is like that of the Michigan, and so 
even in this early stage of triple mountings there are examples of three 
different methods of disposing them. In the Dante Alighteri they are 
carried on the center-line all on the same level, and the Ganguts ex- 
emplify the échelon disposition. On a_displacement of 20,000 tons the 
Viribus Unitis carries amidships, as in German ships, a secondary battery 
of twelve 5.9-inch, in addition to the heavy main battery of twelve 12-inch 
guns, which can deliver a broadside of nearly 12,000-pound weight. Par- 
sons’ turbines of 25,000 horse-power will drive the vessel at 20 knots, 
which is the same speed as the Radetsky class can maintain. A main belt 
of 12-inch nickel-chrome steel, tapering to 5 inches at the ends, gives 
adequate protection on the water-line, while the secondary battery is 
mounted behind 6-inch armor.—Naval and Military Record. 


Procress IN Buritptnc.—The Armeeblatt of Vienna states that the 
battleship Viribus Unitis is making rapid progress at Trieste, and should 


“be in commission next September. The sister ship JV is also advancing, 


and is to be launched in the spring. It is hoped that another ship, V, will 
shortly be laid down at Trieste. Active work is also proceeding at Mal- 
foncone, where the cruiser G is to be launched in the first half of 1912. 

is a sister of the Admiral Spawn. The very considerable works at 
Fiume are making progress, and it is hoped that one of the large berths 
will be ready for the laying down of the fourth Dreadnought, known as 
VI, in the first half of 1912. At the same yard the cruiser H has been 
laid down, and in the auxiliary yard at Porto Re six destroyers afe to be 
built, of which three have been laid down and are well advanced. In the 
numeration of the battleships two pre-Dreadnoughts are included.—Army 
and Navy Gazette. 


New Buncet.—The estimates for 1912-13 carry a total of $28,318,500, 
an increase of approximately $3,500,000 over last year. The shipbuilding 
program, extending to 1916, is being carried out as planned. 

Of the four battleships authorized one will be completed during the 
year, one wil! be launched shortly, one was laid down last December, and 

fourth is to laid down immediately. 

The three cruisers and the torpedo craft are all either under construc- 
tion or ordered —Army and Navy Register. 


BRAZIL. 
iE SR (2) 19,250 23,500=-21 12 12-inch, 50 cal. 
; 22 4.7 in. 
Rio de Janeiro..............(1) 28,000 =22 14 12-inch, 50 cal. 


20 6 in., 12 12 pr. 


Another navy which has become more important since. the commence- 
ment of the Dreadnought era is that of the prosperous South American 
e of Brazil. She caused some stir by ordering from British firms two 
battleships of the Minas Geraes class, which at the time they were laid 
were the most powerful ships in the world. Since then she has ordered a 
vessel, which was at one time to be of 32,000 tons, and designed to 
mount the hitherto unsurpassed armament of twelve 14.3-inch. How- 
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ever, on assuming office the new President caused the designs of this ship 
to be altered with a view to considerably reducing the tonnage, with the 
result that the Rio de Janeiro, as she is called, will only displace 28,000 
tons. The caliber of the guns remains the same as in the first pair of 
ships, but, as stated in the South American supplement of The Times, 
she will carry no less than fourteen of these in seven twin turrets, an 
unprecedented number for one-caliber ships. For protection against de 
stroyers, this powerful main armament is supplemented by a score of & 
inch weapons, and twelve 12-pounders. The Sado Paolo and Minas Geraes 
which were laid down in 1907 by the firms of Armstrong’s and Vickers’ 
respectively, were completed in 1910, and are in every way worthy of 
British designers. Although of the same displacement as the St. Vincent, 
they were designed to carry two more heavy guns, so that the broadside 
amounts to ten guns, which, amongst the 12-inch-gunned ships of the 
British Navy, can only be equalled by the three Neptunes. Four turrets 
are mounted on the center-line in two pairs superposed fore and aft, the 
other two being mounted singly on each beam. The innovation of super- 
posed turrets, which was first tested in these ships, results in an ahead 
and astern fire of eight guns, and, as stated in the description of United 
States ships, is of great utility in economizing length. A strong secondary 
armament of twenty-two 4.7-inch, somewhat akin to the American 5-inch 
batteries, is disposed for the most part on the main deck, the remaining 
eight being in well-protected positions in the superstructure. A feature 
is the armor protection, which, though thinner than usual on account of 
the heavy offensive equipment, is very complete and uniform in thickness. 
For instance, the whole of the side between the extreme turrets is covered 
with armor 9 inches thick, which ensures the safety of the secondary 
armament, which in contemporary British ships is exposed to considerable 
risk of destruction. With reciprocating engines of 23,500 horse-power 
both ships easily reached their designed speed of 21 knots, the Minas 
Geraes having steamed at a best speed of 22.29 knots, which is very 
creditable to the constructors.—Naval and Military Record. 


CHILI. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
Constitucion............ 27,500 Elswick. Laid down Nov. 1911. 
Tabestadd sccccci vec cedces 27,500 Vickers. ” “Dee. 1911, 


The first piece of the ram of the famous Chilean battleship Constitucion 
was put in place at Elswick in the second week of December. This vessel 
will have a displacement of approximately 28,000 tons. It should be 
launched early in 1913, and enter the service towards the middle of 1914 

This battleship and her sister will have ten 13.5-inch guns in main 
battery; and sixteen 6-inch guns in her torpedo-defence battery. They 
will be of 45,000 horse-power, have Parsons’ turbines, and make a s 
of 23 knots. 


FRANCE. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 

Courbet . ............. « 28,500 Lorient. Launched Sept. 23, 1911. 
Jean Bart ........s00.055 28,500 Brest o Sept. 22, 1911. 
PEABOG S866 vice scivicccecs 23.500 St. Nazaire. Building. 

DOSED socks Medes osdacee 23,500 La Seyne. S 


Bupcer.—The total naval appropriations for 1911 amount to $80,371, 
109, as compared with $72,485,000 appropriated for 1910. 
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The shipbuilding program authorized for 1911 provides for the con- 
struction of two battleships, two submarines, and two mine-laying vessels. 
The battleships are to be similar to the Courbet and Jean Bart, authorized 
in 1910, of 23,100 tons displacement and a main battery of twelve 12-inch 

The submarines are to have a submerged displacement of about 
g8o tons and a large steaming radius in order to be able to accompany 
the battle fleet. 

Six battleships of the Danton class, 18,030 tons displacement, were com- 
pleted during the year, as well as the armored cruiser Waldeck Rousseau, 
of 13,780 tons displacement. Seven destroyers of about 700 tons dis- 
placement and a number of submarines were also completed. Various ex- 
periments were made with the new submarine Mariotte, of 630 tons sub- 
merged displacement. 

The naval estimates for 1912 have recently been submitted and amount 
to $82,364,302. The building program for 1912 consists of two battleships, 
nine submarines, and one transport. 

According to press reports, the minister of marine has announced his 
intention of asking parliament to authorize the construction of a third 
battleship in order to make good the loss of the battleship Liberte, recently 
destroyed by magazine explosion.—Army and Navy Register. 


Tue Batriesuirs or 1912.—A sketch of the two battleships, which the 
Navy Department will commence building in 1912, follows: 








These battleships will have, like the Jean Bart, a displacement of 23,500 
tons. The battery, however, will be different, and ‘will consist of ten 
13.6-inch guns mounted in five turrets, twenty-two 5.6-inch guns mounted 
in an armored casemate, and four under-water torpedo-tubes.—Le Moni- 
teur de la Fiotte. 


The new French super-Dreadnoughts will, in their main batteries, be 
the equal of the English Orion and are superior in torpedo defence battery. 


10 13.6-inch 22 5.6-inch 
10 13.7-inch 16 to 20 4.1-inch 
English constructors consider the armor belt of the French ships too far 
w water, and that it does not protect the decks from oblique fire. 
4 sasg Orions are, however, itt service three years ahead of these French 
ships. 
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Tue New Frencu Batriesnies.—The Moniteur de la Flotte publishes 
a diagram showing the plan of the two battleships which the Ministry of 
Marine hopes to lay down in 1912. The design resembles in many ways 
that ofthe Jean Bart and Courbet, but there is an an important 
in the matter of armament. Instead of twelve 12-inch guns, the 7 
will mount ten of 13.4-inch, all in double turrets on the middle line. 
guns forward and abaft will be mounted as in the earlier ships, and will 
have about the same arc of training, being some 135 degrees, and probably 
a little more for the upper guns. Amidships, instead of two turrets on 
either broadside, will be one on the middle line mounting two of the new 
guns, and having an arc of fire of perhaps too degrees on the broadsides. 
There will also be twenty-two 5.5-inch guns mounted as in the other ships. 
The displacement will be about the same, namely, 23,500 tons. There have 
been labor troubles both at Lorient and Brest, and at the latter port 
electric wires were cut in the Jean Bart, whereby it appears some men 
were injured. The France has been put in hand at Lorient, and the Paris 
at the Chantiers de la Seyne, Toulon —The United Service Gazette. 


Tue “ Parts.”"—The keel of the battleship Paris was laid at La Seyne, 
Toulon, on November 30, but material for her construction had been 
collected in anticipation. It is expected that the ship will be launched in 
October, 1912. She has been built on a masonry and cement slip specially 
constructed, and suitable for the building of ships up to a launching weight 
of 10,000 tons. 


BattLesHips.—The French battleships Mirabeau and Vergniaud, built 
respectively at l’Orient dockyard Bordeaux, have just completed a series 
of comparative boiler trials, which may have some influence on future 


naval machinery in France. The former vessel is fitted with Belleville x 


boilers, and the latter with the Niclausse type. A good deal of uncer- 
tainty prevails in the navy as to which is the more suitable for large war- 
ships, and many engineers are agitating for a return to the small tube 
type, which was fitted in some of the earlier vessels, notably in the Jeanne 
d’Arc, Chateaurenault, and Montcalm—The Engineer. 


Speep or THE “ Dantons.”—The belated Vergniaud having at last com- 
pleted her acceptance trials off Toulon, it is now possible to compare the 
speed performances of the six new French battleships of 18,400 tons, three 
of which are fitted with Belleville boilers and the others with the Ni- 


clausse type: 


3-hour 10-hou 24-hour 
Ships. Boilers. trial. trial. trial. 
Knots. Knots. Knots. 
Voltaire .......... (B.) 20.66 19.78 18.63 
RE Te (B.) 20.18 19.44 18.16 
Mirabeau ......... (B.) 20.18 19.73 18.27 
Diderot ........... (N.) 19.9 19.48 18.4 
Condorcet ........ (N.) 19.7 19.31 18.02 
Vergniaud ........ (N.) 19.63 19.2 17.74 


As only 19.25 knots at full power and 17.5 for 24 hours had been stipu- 
lated, the results obtained must be gen satisfactory, all the more 
so as the Dantons proved, during the summer maneuvers, their aptitude 
for easy steaming at 17 and 17.5 knots. The ships fitted with Belleville’s 
have been specially successful, the Voltaire, for instance, developing up 
to 20,657 horse-power, and reaching 21.2 knots. These performances 
afford good ground for hope that the Bart (Belleville) and Courbet 
(Niclausse boilers), now completing, will substantially exceed their stipu- 
lated speed of 20 knots, and rival the German Helgolands that have just 
done from 21 to 22 knots.—Naval and Military Record. 
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ublishes = Tue Frence Destroyer “ Bouctier.”—The French destroyer Bouclier 

istry of : was recently handed over to the French Admiralty by the firm of A. Nor- 

ny ways mand & Co., which built her. This vessel is the first among the numerous 

change craft built at the Normand yard to be fitted with Normand boilers fired 

he shi 7 only with liquid fuel. The burners employed are of a type patented by 

ie. The the firm. The Bouclier, which was engined by the Cie. Electro Mécanique, 

and will d of Le Bourget, near Paris, has the following particulars: 

orobably # ft. in 

rrets on Senath over all. ... cnc cskiete Cost dts aphavacet 233 4 

the new Length between perpendiculars................. 23 4 

adsides. Extreme breadth outside plating................ 24 10 

er ships, BE vc... .. ++. cvew'odeaietee Jb ebb isicntisiadl 16 5 

re have By Grate |... oc cece cabve'cce sce sib eatheaeene 12 6 

fer port Displacement on trials. ...........6...eceeeeeeee 660.44 tons 

me men 

1e Paris The hull is of high tensile steel, galvanized in the upper works. It is 

é. . divided into ten water-tight compartments. The hull is clincher riveted, 
: the stem is of forged steel, and the sternpost, etc., of cast steel. The 

. Seyne, yessel is divided as follows: From forward aft: Collision compartment, 

ad been crew’s quarters with chain locker underneath, ammunition room and store- 

ched in room, boiler-rooms, engine-rooms, officers’ quarters, petty officers’ quar- 

specially ters, and store-room. The deck is covered with linoleum and wooden 

, weight battens. 


es The Bouclier has a high freeboard forward, and owing to this the men 
' are better berthed than in other French destroyers, while the vessel is 


d, built ; ' able to maintain a good speed even in a rough sea. The navigating officer 

a series “and the man at the wheel are also better protected than is the case in 
future previous boats. 

elleville Steam is supplied to the main engines and auxiliaries by four Normand 

uncer- water-tube boilers. The liquid fuel is, before being used, heated in a form 

ge war- of heater which has been newly "orn ge by the Normand firm. The 

all tube boilers have a heating surface o square feet and a combustion 


Jeanne chamber of 386 cubic feet capacity. he safety valves are set at 228 
k pounds per square inch, and at full power an air pressure equal to that of 
: 110 mm.—about 4 inches of water—is permitted in the stoke-hold. The 


st com boilers have been designed each to burn 3300 kilos (=7273 pounds of 
are the fuel) per hour, but as a matter of fact this consumption was not r ed 
s. three during the trials even at full power when the speed attained was actually 
the Ni- ee about 4% knots in excess of that contracted for. 
> The main engines consist of Parsons’ turbines driving three shafts. 
There are a high-pressure ahead turbine on the center shaft and two low- 
pressure ahead turbines on the wing shafts. Astern turbines are incor- 
; porated in the casings of the two latter turbines. Each shaft carries one 
propeller, 5 feet 3 inches in diameter and 4 feet 11 inches pitch, designed 
to work at 1000 revolutions per minute at full oo e condensers 
have a cooling surface of 11,682 square feet, and a vacuum of 700 mm. 
was guaranteed. The four Normand boilers have a heating surface of 
21,108 square feet, and the cubic capacity of the furnaces ts 1544 cubic 
feet. Each boiler has nine burners. 
The following are the results of the official trials: 
e more 2 Six Hours’ Full-power Trial. 
iptitude Displacement at start..............0.s0eceeeuas .6 tons 
leville’s Average mean steam pressure. .............0.45. 217 Ib. 
ing up Average mean steam-chest pressure............. 183 Ib. 
mances Average air pressure in stokeholds........./... 109 mm. 
Tourbet Pressure in liquid fuel burners.................. 143 Ib. per square inch 
r stipu- evolutions per minute, mean.................- 1034.2 
ve just , Mean speed for six hours...........-.-seseeues 35.334 knots 


OTTO ee ne eter ee 31.0 knots 
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Six Hours’ Full-power Trial—Continued. 


SORE CR a oho a sicdins ans s.4610 ew eesis 15,000 
Vacuum at comdenser. .... 6. .ccccccecccnccsces 700 mm. 
Consumption of fuel per hour.................. 21,912 tb. 
Consumption permitted by contract............. 29,1 
Consumption per square foot of heating surface. 1.038 Ib. 
Consumption per horse-power hour.............. 1.46 Ib 
Eight Hours’ Consumption Trial. 
Displacement before trials. ..................5.. 659.446 tons 
PS CN a aick iby Swihisis 6.d0s HideT ads 0c ccwsk 1 .6 ft. 
Mean steam pressure at boilers................. 2.4 Ib. 
Revolutions per minute, mean.................. 325.19 
Mean speed for eight hours..................... 14.06 
Mean speed as per contract..................05. 14.00 
a ee 1400 
Vacuum at condensers... ...........c.00eceeeeee 730.3 mm. 
Consumption of fuel per hour.................. 1915 lb. 
Consumption of fuel per horse-power hour...... 1.37 lb. (nearly) 


The shaft horse-power was ascertained by means of a Hopkinson-Tring 
tortiometer. 

The Bouclier has up to the time of writing proved herself to be the 
speediest and most economical vessel of her class, and her performances 7 
are certainly excellent. Her armament consists of four 18-inch torpedo- “| 
tubes. Six torpedoes are carried. There are two 4-inch quick-firing guns, 
one forward and one aft, and two 2.5 quick-firers, two forward and two 
aft, one on each side. Four hundred and fifty shells are provided for ~ 
each gun. : 

The fuel-bunker capacity is of such dimensions that the fuel which can 
> carried permits of a radius of action at 14 knots of 1950 miles.—The 

ngineer. 


SuspMARINES.—The only new particulars which appear in the annex as 
to vessels to be constructed in the dockyards concern the submarines, 
which are to be designated Q 94 to Q sor. With the exception of the 
last, all will displace 410 tons, and will be 181 feet long, with 16 feet 
g-inch beam; they will have 1300 horse-power, a speed on the surface of 
15 knots, and a complement of three officers and 24 men. Q 102 
be a little larger, the intended displacement being 520 tons, the length 196 q 
feet 9 inches, the beam 17 feet 9 inches, the surface speed 17% knots, and "RH - 
the complement numbering two additional men. The Gustave Zédé and 
Néréide, which are under construction, are larger vessels—797 tons, 4800 
horse-power, and 20 knots on the surface.—Army and Navy Gazette. 


On September 22 there was launched at St. Nazaire a submarine salvage 
vessel for the French Navy. This vessel is 328 feet long, 87 feet 3 inches A 
in extreme width, and displaces 1500 tons. For the greater part of its ae 
length the hull is divided into two parts, with a space of 42 feet 8 inches 
between them, and over this are erected ten girders with the necessary 9 
electrically operated machinery for raising a submarine up to 1000 tons. 

A very serious drawback to the vessel’s utility is that she will have no 
motive power, and will thus be exceedingly difficult to manage in a sea- 
way.—Journal of the Royal Artillery. 





PRoGRAM FoR I1912.—The budget recently submitted to parliament carries 
a total appropriation of $88,364,302 and provides for laying down two 
battleships, nine submarines, and one transport. It is likely that a pro- 
posal to authorize a third battleship, to replace the Liberte, will meet 
with favorable consideration—Army and Navy Register. 
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GERMANY. 


VESSELS BUILDING. 
Displacement. Where Building. Remarks. 













Bebstestien Danzig (Schichau). Launched June 30, 1910. 
on SE 24,000 Kiel (Kaiserliche W.). $ Mar. 22, 1911. 












Priedrch der Grose. 24,000 Hamburg (Vulkan). ” June 10, 1911. 
Kaiserin . = 24,000 Kiel (Howaldt). * Nov. 11, 1911 
Konig Albert bbs.cbin ss 24,000 Danzig (Schichau). Building. 
Prince Regent Luit- 
pold. —_— Germania Works. * 
Ersatz K. Friedrich 
Wilhelm ... ——— Hamburg (Vulkan). she 
* Weissenburg.. ——— Bremen (Weser). os 







sabes cena eat - Wilhelmshaven. ” 


Silbede~ cee eese H’b'rg (itches & Voss). Launched Mar. 28, 1911. 
Mnsddesccesscvcescce 25,000 Building. 
bcs Maiebbokessdéec 25,000 re Authorized. 
















sae Bet ninein ee 4,500 Stettin (Vulkan). Launched May 16, 1911. 
Magdeburg ........... 4,500 Bremen (W eser). be May 13, 1911. 
Straisund............. 4,500 Bremen (Weser). “ Nov. 4, 1911. 
Ersatz Stencebers 4,500 Wilhelmshaven. o Aug. %, 1911. 

_ * Seeadler...... 4,500 Germania Works. Building. 







“  Geier..... 4,500 Howaldt. 









Tue German Navy Estimates.—These have now been published in the 
German Press, and show that provision has been made for the second 
installment of the cost of three battleships and one cruiser which belong 
to the financial year 1911, for the third installment of the cost of three 
battleships and one cruiser which belong to the 1910 financial year, and 
for the fourth installment of the cost of three battleships and one cruiser 
which belong to the financial year 1909. The program for which a first 
installment is to be provided in 1912 includes one battleship, the Ersatz 
Brandenburg, and one cruiser, the Ersats Kaiserin Augusta. Provision 
j is also made for two small cruisers, and for the first installment of the 

cost of a torpedo-boat flotilla) The sum for submarines remains the same 
- + as last year—i. ¢., £750,000. A sum of £150,000 will be provided towards 
: the cost of the new Admiralty building, Berlin. For keeping the ships in 
commission a sum of £175,850 in excess of last years’ amount is provided, 
an excess which is said to be due to a more extensive commissioning of 
large units; this leads also to an excess of £118,150 in the provision for 
ammunition as compared with last year. 

The total naval estimates for 1911-12 amount to $107,232,000, as com- 
pared with $106,320,000 for the preceding year. 

The naval appropriation bill for 1911-12 authorized the following new 
construction: Three battleships, one armored cruiser, two scout cruisers, 
i2 torpedo-boat destroyers, three surveying vessels, and $3,570,000 for sub- 
marine-boat construction and experiments. 

During the year 1911 there were completed the battleships Ostfriesland, 
Helgoland, and Thuringen, having a displacement of 22,440 tons and carry- 
ing twelve 12-inch guns; also the armored cruiser Moltke, of 22,640 tons 

t and carrying ten 11-inch guns. 































Data on German BatrLesuips.—The foliowing table gives the classes 
and principal features of German battleships and armored cruisers de- 
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signed so far. The figure in brackets after each name indicates the num- 4 
ber of vessels belonging to that class: 


GERMANY 


Designed B 
Tonnage —————+, Armament (pounds) 
I, H, P. Speed 


Nassau ....... (4) =18,500 20,000=19.5 Bite. cal. 12 5.9-in., 6,080 


16 24-pr. 

Helgoland ...(4) 22.800 25,000=20 1212.2-{n., 45 cal. 145.9-in., 7,848 
1 pr. 

Kaiser........ (4) 24,000(?) 27,000=20 12 12.2-in.. 45 cal.. 14 11,772 
6.9-in., 14 24-pr. 

Ersatz Odin..(4) 26,000(?) 10 14-in. 


ARMORED CRUISERS— 
VonderTann (1) 19,000 44,000=25 8 11-in., 45 cal., 105.9-in., 6,080 


16 2% pr. 
Moltke... ... (8) 23,000 60.000=25.5 een. 125.9-in., 7,600 
pr. 
od Ge ee) a) (?) 90,000(7)=28 8 14-in. 





German battleships are now divided into classes of four each, and at uo 
present there are sixteen Dreadnought battleships completed, under con- ; 
struction, or preparing to build. In spite of the large armament of the 7 ist 
first eight ships of the Nassaw and Helgoland types, it is true that out of ¥ 

# 


-——“eoworrtwocrcenses 286° 0090 =e a8 @ 


Ra! | twelve heavy guns, only eight can be brought to bear on each broadside. 

Ay In the Nassaus the 11-inch 45-caliber weapons are mounted in six turrets, 
ae one forward and one aft and four at the corners of the superstructure. 
i! Thus the ahead and astern fire is from six guns, and if attacked on 
both sides at once these ships would be able to reply with six guns on 
each broadside, which is very satisfactory—provided that the enemy 
obliges by making such an attack. 

Associated with the heavy main armaments, these ships, like all the Ger- 
man Dreadnoughts, carry a battery of 5.9-inch quick-firers on the main 
deck behind armor, the Nassaus mounting ten, and the Helgolands twelve. 
In addition, for beating off destroyers there are sixteen 24-pounders, dis- 
posed in pairs in the superstructures, and on the main deck forward and 
aft, in the Nassau class; two less in the Helgolands. The displacement of 
the Nassau and her three sisters is 18, tons; their length is only 470 
feet, but the beam—characteristic of rman Dreadnought battleships— “9 ] 
is as large as 89 feet. That of the Helgoland is 93% feet, and the increase . | ’ 
of length. is 76 feet, the resulting large displacement of 22,800 tons being a { 
necessary to carry the armament of 12.2-inch guns with which these shi = 
are equipped. These guns fire a heavy shell of o81 pounds with much 
same degree of penetration as the British so-caliber 12-inch. They will ~ 
probably be superseded in the Ersatz Odin and later ships by the new 14¢ 

i 
{ 


ee 
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inch weapon, and so only one division of eight ships will be armed w 
them. The Kaiser class, of which two have already been launched this — 
year, will almost certainly have their guns disposed in five turrets, asin 
the Neptune and Moltke. There is some doubt as to whether there will be — 4 
ten or twelve, but it is possible that the forward and aft turrets will be ~ 
triple, enabling twelve guns to be mounted as in previous ships. This dis- 
position is most praiseworthy, as one of the objections to 12-gun ships has 

been overcome by having only five turrets, and so avoiding undue inter- 
ference. Again, the employment of the triple turret, which presents @ 

large target and if disabled involves a considerable loss of offensive 

power, is not cverdone to the extent of some foreign designs. . @ 
Kaiser class, which displaces about 24,000 tons, are credited with the same 
secondary and mosquito armaments as the Helgolands. Moreover, the 
fourteen 5.9-inch of the main-deck battery appear to be somewhat higher — = 
above the water than in previous ships, and so less likely to be made <3 
unserviceable in a seaway. The design of the first ships to mount the . % 


es a 2 
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> num- 1g-inch gun shows that the ten guns are apparently disposed in two triple 

and two twin turrets, arranged as in th: Michigan, with the latter naturally 

Included in the armament, however, in addition to the main- 

deck ery of twelve ¢9-inch, is a medium armament of eight 8.2-inch 
t 


in four twin turrets at the corners of the superstructure. It is difficult to 



































a see the reasons for the adoption of these weapons. Presumably they are 
intended for the attack of armored ships, as at 5000 yards the 8.2-inch 
080 of 45 calibers can penetrate about 9 inches of Krupp armor, and at longer 
battle ranges they might, with their comparatively rapid rate of fire, be 
‘es effective against lightly protected armored cruisers. Their use against large 
172 destroyers seems unnecessary owing to the presence on the same ship of 
quick-firing 5.9-inch of much greater handiness. 
The German battleship-cruisers are of three types, and so far those com- 
pleted or under construction number five. The Von der Tann is in a 
080 class by herself, and is a fine vessel of 19,000 tons and 28 knots trial speed, 
carrying an armament of eight 11-inch 45-caliber and a secondary battery 
o00 of ten 5.9-inch, supplemented by sixteen 24-pounders, mounted as in the 
Nassau class of battleships. Her main armament is arranged like that of 
the /ndefatigable, but the starboard turret is écheloned forward, instead 
; of the port turret as in that ship; the only criticism against the German 
and at ' ship is that the main-deck battery is too near the water, a defect which 
r coe: could have been remedied by prolonging the forecastle deck as far aft 
of the 7 as the port turret, and so having three out of the four turrets on the same 
out of level. In the design of the Moltke and her two splendid sister ships, the 
dside. - Goeben and J, which has only lately been begun at Hamburg, the design 
urrets, "is much improved. The ten Bos are arranged so that the additional 
icture. jurret fires over the stern guns, four of the turrets being on the level of 
ed on the forecastle, so that the dozen 5.9-inch of the secondary battery are well 
ins on clear of the water. The four 24-pounders carried in the Von der Tann 
enemy on the main deck astern have in these ships been suppressed, leaving only 
twelve. The design of the 14-inch-gunned cruiser K is similar to that of 
: Ger- the battleships which mount the new gun, with the exception that all four 
main turrets are twin mountings. As in the Ersatz Odin class, the 8.2-inch 
welve. appears, and the customary battery of 24-pounders is abandoned. It is 
s, dis- noteworthy that in the interests of homogeneity the 12.2-inch has not 
d = been adopted for armored cruisers.—Naval and Military Record. 
ent 0 
ly 470 New Battiesuips.—The German battleship Ersatz Hagen, laid down in 
hips— November, 1910, was launched at the Howaldt yard, Kiel, on November 11. 
crease The vessel was named Kaiserin, and will form a homogeneous group with 
being the Kaiser, Friedrich der Grosse, and Konig Albert (Ersatz Aegir). 
ships, -— Orders for the German armored ships of the 1911 program have been 
*h j laced, but there is as yet no information as to the date of laying down. 


e battleship will be built at Wilhelmshaven, at the Weser yard, Bremen, 
and at the Vulcan yard, Hamburg; while the cruiser K will be built 

Messrs. Blohm & Voss, at Hamburg. The last-named: firm has built 

Germany’s cruiser-battleships and seven of the thirteen armored 
cruisers built and building.—Journal of the Royal Artillery. 








Detivery or Suips.—The ships of the program of 1909 to be delivered in 
I9i2 are three battleships: the Oldenburg, the Kaiser, the Friedrich der 
rosse; the cruiser-battleship Goebin, and two small cruisers, Breslau and 
raul aents During the year rort, five ships were delivered the last being 
oltre. 












Resutts or Speen Runs,—The battleship Helgoland has proved to be 
the fastest in the fleet. She has maintained a speed of 22 knots, while 







, the sister ships, the Thiiringen and Ost Friesland, have done 21.1 and 21.3 
igher bo opie y. 
ry ¢ cruiser-hattleship Moltke, fitted with Parsons’ turbines, made, over 






the measured mile at Danzig, a speed of 20.7 knots. 
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New British AND German Barttiesnip Cruisers—“ Lion ” 
“ Motrxe.”—To compare the Lion with the Moltke is very much like draw- 
ing a comparison between the Dreadnought and Lord Nelson—the ships 


are contemporaries only in name, and really belong to two different eras — 
of warship design. That this should be the case reflects both credit upon — 
our construction staff and saddles the Wilhelmstrasse authorities with — 
distinction of a somewhat opposite order, for while the Lion may be re 
garded as a cruiser edition of the Orion, the Moltke is more or less re- — 


lated to the Neptune class which preceded the 13.5-inch gunned ships, and 
is more comparable to the /ndefatigable. 


Both ships are, however, entering into service about the same date, and . 


as examples of the latest work in battle-cruisers on both sides of the 
North Sea, make a comparison reasonable. 


In design the ships represent totally different schools of thought, for 


whereas the British ship carries all her guns along the center-line and 
mounts 13.5-inch and 4-inch guns, her German “opposite number” fol- 
lows the en echelon example of distribution—now almost universa‘ly 
abandoned—plus center-line, and carries 11-inch, 5.9-inch and 3.4-inch 
pieces. The pros and cons of each can best be discussed separately, and 
we will therefore first examine the characteristic features of the Lion. 
The general outline of the ship can be seen from the plan and illustra- 
tion. She is an Orion with the super-firing guns aft sacrificed, and her 
protection decreased for the gain of probably eight knots in speed. In 
order to accommodate the immense engine and boiler power her dimen- 
sions show a great increase over previous battle-cruisers, being: Len 


over all, 720 feet; beam, 88% feet; and draft, 27 feet; giving her a dis- “| 


placement of 26,360 tons against the 18,750 tons of the 580 feet x 80 feet 
X 26% feet Indefatigable. Her main armament consists of eight 13.5-inch 
guns, those in the second turret forward firing over the first pair, with a 
couple amidships, and also upon a lower deck level aft. These immense 
guns fire a 1250-pound projectile with a muzzle velocity of 2821 foot- 
second, and exert an energy of 60,000 foot-tons, are 45 calibers in length 
and weigh 76 tons. Her total weight of discharge compared with Moltke’s 
works out as follows: 


Guns. Lion. Moltke. 

RE és fevhn Pee sakes 4 13.5-inch= _ 5,000 lbs. 6 11-inch = 4,560 lbs. 
Ces 5 hiss nati wien 2 13.5-inch= 2,500 lbs. 8 11-inch = 6,080 lbs. 
| ene ee rer © 8 13.5-inch = 10,000 lbs. 10 11-inch = 7,600 lbs. 


which gives the German ship a superiority when fighting astern only, 
while the advantage of greatly increased range and localized smashing 
power is with the Lion. 

The disposition of the Lion’s guns is perhaps not the best that ae 
have been adopted. The amidship guns certainly have wide angles of fire, 
but by bringing them aft as in the Japanese Kongo, the concentration in 


the astern axial line could have been increased. This alternate arrange 


ment is the one which has probably been utilized in the Queen Mary class. 

The structures around the funnels are 2-inch blast-screens, which are 
designed to protect them from the firing effects of this pair of guns, and, 
from the angle at which they are set, to deflect small projectiles which 
might otherwise hole the uptakes, and so reduce speed, and enveloping 
the decks with smoke, make gun-setting difficult. Being clear of the quick- 
firing guns they have also been fitted to carry searchlights, the old idea 
of sng guns and projectors on to bridges, etc., having been discarded 
in favor of keeping the latter well away from the shock and smoke of the 
4-inch quick-firing pieces. 

The anti-torpedo-boat armament of the Lion consists of sixteen 4-inch 
guns, firing a 31-pound projectile. Eight of these are up forward in 
superstructure, and eight aft along the boat-deck, being so arr that 
a good fire can be brought to bear on any given quarter. Compared with 
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"AND 4 the Moltke’s secondary batteries of twelve 5.9-inch and twelve 3.4-inch 
-e draw- weapons, the Lion appears undergunned as regards this portion of her 
he ships ent, and apart from any official assurances to the contrary, we have 
ent eras ies regarded the secondary armament of our Dreadnoughts as their 
lit upon most unsatisfactory feature. ’ 
es with The Lion’s 4-inch guns are unprotected except by thin screens and will 
be - obviously be all put out of action during the first half-hour of big-gun 
y Te y . ‘ - 
less ree engagement, leaving the ship defenceless against the torpedo attack during 
i . the night following—a course adopted by the Japanese with the most 
ps, and " ; : 
disastrous results to the remnants of the Russian fleet which remained 
ate, and after Tsushima. It may, therefore, be argued that unless secondary guns 
of the are going to be protected by armor sufficiently thick to ke~p out the biggest 


projectiles, they may as weil remain unprotected, medium plates such as 

ht, for the Moltke carries along her main deck being very little better than our 
= and own shields. This must be granted, and the question therefore arises 
r” fol- “what constitutes an efficient secondary armament and how can it be 
versa‘ly economically protected?” If destroyers had not grown to the size of small 
il cruisers, the 4-inch gun carried on a disappearing mounting so that it 
+4 and could be stowed away at. action in an armored tube running down to 
Lion | behind thick armor would have been sufficient. But in these days of 
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80 feet : 
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560 Ibs. i q 


PLAN OF H. M. S. “ LION.” 
600 lbs. 


n only, § io00-ton boats, a 5-inch or 6-inch gun seems the only practicable defence, 
nashing ~@ and these must be so disposed that the normal armor of the main or upper 
my can be utilized to protect them, and this must have a thickness of 
at least 9 inches to 10 inches. That some such arrangement will be em- 
bodied in the ships of the forthcoming estimates is practically certain. 
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ation in «6B At the time of writing the Lion has not yet been on trial, so that the 
rrange- —@ palm of being the fastest large ship afloat must be retained by the Moltke 
-y class. pro tem, she having reached 29.5 knots on trial. That the British ship will 
‘ich are Oo reach 30 seems taken for granted, and with engines of 70,000 horse-power 
ns, and, 3 capable of developing probably 100,000, it is more than likely that the 
; which §  #£German figures will be substantially improved upon. 
eloping = Great secrecy has been maintained over the. protection and armor dis- 
- quick 2 tribution, so that the following figures cannot be regarded as absolutely 
Id idea “ officially” correct, although given by the most recent text-books. The 
scarded main belt extends to about 20 feet of the extremities and has a maximum 
of the thickness of 934 inches, while the strake along the lower deck side is 7 
’ inches—8 inches amidships, both belts tapering fore and aft to 4 inches. 
ginch 9 The entry forward is so fine that the continuation of the belt right up to 
| in the the bow would have imposed too much strain on the structure; the hull 
ed that is therefore subdivided fore and aft into many water-tight cellulose com- 





age constituting a thoroughly efficient substitute for the armor. 
big gun turrets have 10-inch protection, and a 3-inch deck encloses 
the vitals of the ship. 
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In appearance the Lion is quite distinct from any other ship afloat — 

Her three funnels are all of different dimensions, the foremost being — 
raised well above the bridge, while the third, although of the same height 
as the second, is thinner and rounded instead of oblong. 

The water-tight aerials are suspended from the flying topmast of the 
tripod to the pole mast aft. Unlike the Orion there is no armor wall © 
round the boats, although amidships they are partially stowed behind the _ 
funnel screens. 

The Lion was laid down at Devonport on November 29, 1909, and — 
launched on August 6 the following year. Her sister, the Princess Royal 
was commenced at Barrow on May 2, 1910, launched on April 29, 1 11, 
and is now completing for sea. The machinery (Parsons’) for both 
was supplied by Messrs. Vickers. 

The Moltke is an enlarged Von der Tann, with an extra pair of r1-inch — 
guns aft, a couple more 5.9-inch in the battery, a higher free-board amid. ~ 
ships, and some two knots more speed. Her design opens up a wide field 
for conjecture, for the retention of the en echelon placing of the second — 
and third turrets is contrary toc the general trend of gun distribution. If — 
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PLAN OF THE “ MOLTKE.” 





the idea finds so much favor, why was it not adopted for the Helgoland 9B 

class? The most probable explanation is that some attempt at homo- ‘ 

geneity with the on der Tann was sought after, so that that ship, with 

the Moltke and Goeben, should form a tactical unit, an excuse, also, for — 

the mounting of I1- inch instead of 12-inch A pes Whatever may have ~ : 

been the reasons that led to the construction of two ships carrying a main ~ # 

armament of 11-inch guns when rivals were putting 13.5-inch into their 

ships, the fact remains that the German Navy will have no battle-cruisers 

capable of tackling the Lion for some years to come. > 
The dimensions of the Moltke are as follows: Length 610 feet, beam — 

9644 feet (the widest that has yet been given a warship), and draft 27 — 

feet, giving a displacement of 22,632 tons. Her five turrets are p — a 

one forward, on the forecastle, two en echelon amidships, the starboard ~ 4” 

being the foremost, and two astern, super-firing—an arrangement prac- 

tically identical to that of the Neptune. The twelve 5.9-inch are disposed 

along the main deck, the prouping on the two sides being two forward of — 

the starboard turret and four abaft it, and five forward and one abaft the 

port. These are behiid 5-inch armor. The twelve 3.4-inch are a 

in the bows and on the two superstructures, one being placed just below — . 

the super-imposed turret. Incidentally, this gun does not show up 

in current photographs of the ship, but the port is quite a large one, and 
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when the writer inspected the ship at Hamburg last July, the first impres- 
sion was to regard it as a 5.9-inch emplacement, and credit the Moltke 
with fourteen of these guns. These 3.4-inch throw a 24-pound projectile 
at the rate of twelve a minute, and although mounted to repel anti-torpedo- 
boat attack, will probably be of little use except against small craft. 

With a designed horse-power of 50,000, the Moltke has already reached 
over 29.5 knots, her power having worked up to somewhere in the region of 
85,000 horse-power. Her lines are particularly fine despite her huge beam, 
the bow flare being very pronounced. It will be noted that the 3.4-inch 

there are not sponsoned as in Von der Tann, an amelioration that 
improved the “ dryness” forward. 

Details of her protection can be gathered from the plan. The belt is 
7% to 8-inch amidships, tapering to 4-inch bow and stern, the lower deck 
side 5 inches and battery ditto, while the turrets have 8-inch walls. 

A prominent feature of the ship is her immense funnels, with their 
wide, sloping bases—probably armored, although details on this point are 
lacking. Like the new battleships, she carries torpedo-nets along the main 
deck. 


The Moltke was laid down in April, 1909, launched April 7, 1910, and is 
now entering service. Comparative features as as follows: 


Lion. Moltke 
CO I eee ee 26,360 tons 22,632 tons 
Meepedo-tubes ............... ee eeceees 5 21-in 4 19.5-in. 
the : (oO II-in. 
SINE p nerines a0. a+ -canoneoseneeas Fe Mig { 12 §.9-in. 
< 12 3.4-in. 
Btn d io v.ne< annnomele ee £2,100,000 £2,380,000 
; Ps tetihen. cos niene4is aieaninain £79.5 £105.1 
ST so 2o- x.» 5.5'4'ss oad aeeinnen 1000/3500 1000/3100 


—The Marine Engineer and Naval Architect. 


Tue GerMAN Navy.—The German Navy League seems to complain that 
it has been misunderstood. It has issued a statement in which it defines 
its policy. Its pronouncement appears to have been issued with the object 
of correcting some misapprehension or perhaps modifying the policy 
already declared. The Navy League states that it advocates adherence 
to the terms of the Navy Law in regard to the complete constitution of 

reserve fleet. This provision would not affect the program so far as 
it relates to the building of battleships, and is probably intended to ensure 
better training for men. The only change proposed by the League has 
relation to the construction of the large cruisers or leads coulears, of 
which the legal establishment is 20. Of these 11 are now completed, in- 
cluding two of the Dreadnought class, three others are in hand, and a 
fourth will be provided for in 1912. This would leave five others to be 
built, which would be laid down under the law at the rate of one each 
year. The proposal of the Navy League is that they shall be built in half 
the time, by laying down two each year instead of one. Thus the last 
pair of the series would be laid down in 1914. The German League adds 
that a policy of two-keels-to-one, if adopted by this country, would not 
be. i because 20 ships to 40 would be more powerful than four 
ships to eight. The proportion would be the same, but, according to the 

critics, the effect would be greater. 


New Procram.—The estimates for 1912-13, recently submitted to the 
Reichstag, amount to $111,254,580. The provisions for new ships are exactly 
according to the program laid down in the fleet law and provide for the 

ing down of one battleship to replace the Brandenburg and one battle- 
cruiser to replace the Kaiserin Augusta, two scout cruisers, twelve de- 
stroyers, one submarine salvage ship, and a sum of $3,570,000 (same as 
last year) for submarine-boat construction and experiments. There is an 
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increase in the estimate for maintenance for ships in commission, due | 
partly to the increased size of units and to larger crews and partly to the © 
proposal to establish a third ae ge § squadron in full commission. This 
means the keeping in commission of a battleship fleet composed of ong 
fleet flagship and three squadrons of eight ships each, or twenty-five 
battleships. ° " 

A proposal much voiced in the press of late and meeting with 
approval is to accelerate the replacement of the six older large q 
laying down their substitutes at the rate of two per year instead of ong 
as provided in the fleet law. 3 

As usual, there is an increase in personnel to meet the increased needs 
of the service. Provision is made for 145 additional officers and 3549 © 
enlisted men.—Army and Navy Register. 


Speep or SMALL Cruisers.—The German cruiser Stralsund, which was _ 
launched recently, is expected to attain a speed of “nearly 30 knots” 
and her reported horse-power of 30,000 is 5000 units greater than that 
for which the Chatham has been designed. But then the Stralsund is 
smaller by nearly 1000 tons, and carries a less powerful armament of 
two 5.9-inch and ten 4.1-inch guns. She is the fourth German protected 
cruiser to be launched during the present year, the others being the Mag- — 
deburg, on May 13; the Breslau, on May 16; and the Strassburg, on 
August The two first named belong to the 1909 program, and the 
to that of 1910, but all four are being built simultaneously and are under- 7 
stood to be of the same type. 


¥ 












Fioatinc Docx.—The German Navy Estimates for 1912 provide, inter 
alia, for a floating dock for Wilhelmshaven, the dimensions to be similar | 
to those of the dock recently installed at Kiel. This dock is so immenst ~ 
that ample room remains even when one of the Helgolands or the Moltke — 
is in position. This addition will bring the number of large ship docks 
at the North Sea yard up to seven, in addition to which the two locks of 
the new harbor entrance are convertible into dry basins for the 
largest vessels. Yet another enormous floating dock is to be built for” 
Brunsbiittel, at the North Sea end of the Kiel Canal, an establishment ~ 
which is steadily growing in importance. Other floating docks, capable 
of accommodating Dreadnoughts, are to be found at Hamburg, and w % 
be available for war purposes. When the present program has been com p 7 
pleted Germany will possess at least twelve so-called Dreadnought docks 
on the North Sea coast.—Naval and Military Record. 
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GREAT BRITAIN. 


VESSELS BUILDING. ' a 


Name. Displacement. Where Building. Remarks. . 
Monarch ....... «... +. 22,500 Armstrong. Under trial. 
Conqueror ..........+.- 22,500 Beardmore. Launched May 1, 1911. 
Thunderer............-. 22,600 London (Thames Iron “ Feb. 1, 1911. 

Works). 

PN Oe ee 28,500 Scotts (Greenock). Building. 
Audacious ............. 23,500 Cammell, Laird & Co. = 
Centurion...........-.. 23,500 Devonport. Launched Nov. 18. 1911. 
King George V ....... 28,500 Portsmouth. - Oct. 9, 1911. 
Centurion.............. 26,000 Building. 
Queen Mary............ 28,850 Devonport. Ordered. 
edhe eeeeeeeens cqvé-side. vecces Beardmore. sad 
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VESSELS BUILDING.—Continued, 


Name. Displacement. Where Building. Remarks. 
Armored Oruisers 

TAOD. sees sees sees sees 26,350 Devonport. Under trial. 
Princess Royal ........ 26,350 Vickers. Launched Apr. 29, 1911. 
Australia.......-... +++. 18,800 Brown & Co. Oct. 25, 1911. 
New Zealand.......... 18,800 Fairfield. “ July 1, 1911. 
Queen Mary...-.....-- 26,850 Palmer (Jarrow). Building. 
aa Tee ee Authorized, 

Cruisers 
Amphion... .. ....... 8,400 Pembroke. Launched Dec. 4, 1911. 
TE ceccbencccccccces SAGO « Building. 
Southampton .......... 5,400 Brown & Co. al 
Dublin.................. 5,400 Beardmore. » 
Sydmey.....--0+ 00+ eeeee 5,400 London & Glasgow Co. * 
Chatham. .............+. 5.400 Chatham. Launched Nov. 9, 1911. 
Melbourne.............. 5.400 Cammell, Laird & Co. Building. 
Mecesécccccce OUUR «ss cosivdcvacc codes bbocbesiw it) Gppeeeeewas 
BET bs cons 6ves dovese GWR 0 eee Ries eae pees 
aaa «| sa mile Grn Se ae 


Bumpinc Procram.—Now that orders have been placed for two of the 
three contract-built ships provided for under the current program there 
‘ate no fewer than 21 ships of the Dreadnought type under construction 







7 this country. Seventeen of these are British, and among them are in- 


three ships which are engaged on or have completed their trials— 
Orion, Lion, and Monarch—and four which have not yet been laid 
down. A fifth vessel remains to be ordered under the 1911 program. 
Four foreign ships increase the total considerably, one being under con- 
struction for Japan, Brazil, Chili, and Turkey, while each of the two last- 
named powers has a ship on order. The total mumber building and 
ordered, or about to be ordered, is therefore 24, but no fewer than six 
of these will have been completed by the end of March next, another two 
(the cofonial cruisers) by the summer, and four of the five ships of the 
1910 program early in January, 1913, in addition, probably, to the Japanese 
cruiser Kongo and the Brazilian battleship Rio de Janeiro. By the spring 
of 1913, therefore, only nine of these 24 ships will remain in the builders’ 
As opposed to this, however, there are factors on the other side 
to be taken into consideration. In the first Dna there is our own program 
for the coming financial year, which, according to the various “ forecasts ” 
that are now.the fashion, may include anything from three to six armored 
units. Further, it has recently been announced that the Spanish Govern- 
ment, not altogether satisfied with the 16,000-ton ships building at Ferrol, 
intends to order some larger vessels to be built in this country; Portu 
is considering a program of three 20,000 or 22,000-ton ships, and in this 
our own builders should stand more than equal chance with those of 
ign countries. China is another nation that may enter the Dread- 
nought lists, with outside assistance, during the year; and, finally, 1912, 
May see an order placed for a fourth Brazilian ship, the Riachuelo, which 
has bee~ talked of for a long time. Altogether, therefore, the outlook for 
the British shipbuilding industry for the next two or three years is far 
discouraging —Naval and Military Record. 


ProcRAM FoR 1912——The program for 1912 has not yet been published. 
There is, however, no indication that England’s two-to-one policy will 
not be sustained; this will involve the laying down of at least five large 
armored ships, several scout cruisers, and a suitable number of destroyers 

submarines. 

The total naval estimates for 1911-12 amount to $216,036,101, as com- 
pared with $197,597,006 for the preceding year; while for 1909-10 the 
amount was onbib ean. 
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The shipbuilding program authorized for 1911-12 provides for the 
lowing new construction: Five large armored ships, three protected 
cruisers, one unarmored cruiser, 20 destroyers, six submarines, two river 
gunboats, one depot ship for destroyers, and a hospital ship. An increase 
of 3000 in the personnel for manning the fleet is also provided. age 

During the year there were completed the battleships Neptune, Hep 
cules, Colossus, Orion, and Monarch, as well as the armored cruisers 
Indefatigable and Lion. Of these the Orion, of 22,500 tons displace ; 
21 knots speed, and the Lion, of about 26,350 tons displacement, 29 knots _ 
speed, are the first vessels to be completed by any navy carrying modem ~ 
13.5-inch guns and, therefore, mark a new step in the development of the _ 
all-big-gun type of ship. 

The oe battleships P vhich were laid down this year, authorized in 19 
have been given the names of Ajax, Audacious, Centurion, and Ki 
George V. They will have a displacement of about 24,000 tons. 

An armored cruiser, to be called Queen Mary, authorized at the same_ 
time, which was also laid down this year, will have, according to the news- 
papers, a displacement of 26,850 tons. 

he displacement of the 20 destroyers for which contracts have recently. 
been awarded is reported to be of about 920 tons. Press reports state 
that some of these will use internal combustion engines in connection with 
turbines. 

The E class of submarines at present under construction are reported 
as having a submerged displacement of about 800 tons, and a new ¢ 
of still greater displacement is said to be contemplated—Army and Ni 
Register. 
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H. M. S. “ Orton” Commiussionep.—The battleship Orion, the first s 
completed with 13. sory guns, was commissioned recently at Ports. 
mouth. This event had been delayed a few days owing to the accident if” 
the dynamo room, regarding which inquiry will be made when those im 
jured have completely recovered. In view of the fact that the Orion 
the largest and most powerful ship to be commissioned, remarks 
Times, and as she has been completed in a remarkably short time witha 
resorting to extraordinary hours of labor, it. is interesting to note f 
chronological course of events. The first keel plate was laid at Portsme 
dockyard on November 29, 1909, and the vessel was launched on Au 
20, 1910. Part of the armor was then fitted in position on the hull 
the vessel was put in one of the docks at Portsmouth yard and the fi 
of the armor completed by June, 1911. The guns and mountings, w 
were constructed by Messrs. Vickers, Ltd., were fitted on board be 
April and June of last year. The Wallsend Slipway and Engineering Co, 
Ltd., received the contract for the propelling machinery, on December § 
1909, and the whole of the work was completed in their works by Nove 
ber 29, 1910. As the engines were of 20,000 shaft horse-power, this is 
highly creditable performance. The machinery was delivered at the de 
yard on December 1, 1910, and completed on board and tried alongsi 
the wharf on August 25, rort. 

Details of Steam Trials.—The official steam trials began on Segta 
11 and concluded on September 18. On a 24-hours’ trial at cruising 
the power developed was 18,966 shaft horse-power, with a coal consw 
tion of 1.8-pound per shaft horse-power per hour, and the speed of the 
was 19.5 knots, while on the eight-hours’ full-power trial the turbines de — 
veloped 29,108 ‘shaft horse-power, the fuel consumption was equivalent to 
1.6-pound of coal shaft horse-power per hour, and the speed of the — 
ship 21.02 knots. e machinery acceptance trial was run on No 
Plas and the ship was ready for commission on December 29 last 

en it is remembered that the ship is 545 feet long between perpet>” 
diculars, 88 feet 6-inch beam, and of 22,500 tons displacement at 27 feet 
6-inch draft, it will be accepted that the completion in exactly two years 
from the laying of the keel establishes the efficiency of the dockyard 
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ipment and in the organization, for which Sir James Marshall, 
or of Dockyards, is responsible. 


S. “Lion.”—The Licn was built at Devonport, and throughout 
history the greatest secrecy has been maintained concerning her. 
is understood, however, that her displacement is in the neighborhood 
26,350 tons, her overall length 680 feet, and her beam 88 feet 6 inches. 
She carries eight 13.5-inch guns and sixteen 4-inch guns. Reports con- 
cerming her speed are that it is expected to reach 33% knots, and her 
turbines are stated to be of 70,000 horse-power. 

In former issues we have given reports of this vessel as they were then 
current. The greatest divergence in any one case has been in the |} h. 
is not even now known to the outside public what the exact length is, but 
bly 680 feet is not far from the truth. The beam, we believe to be 
stated above, and the displacement given is probably not far from 


’ 


the news- 9 In the early part of 1910 we endeavored to give in a drawing a forecast 
3 this fine vessel. When this was prepared it was reported that there 
e recently were only to be two funnels. According to our calculations it would have 
orts state J heen impossible satisfactorily to dispose of the products of combustion with 
ction with “B only two funnels of such a size that they could be conveniently mounted. 
We therefore gave the vessel four funnels. It will be observed that 
- reported a there are only three funnels, but that that in the center is of very 
new class B size, probably as great in area as two ordinary funnels. Moreover, 
and Navy — the positions are such that the convenient arrangement of boilers possible 
four funnels, to which we drew attention when referring to our 
a , has no doubt been taken advantage of. 
first ; substitution of 13.5-inch for 12-inch guns has already been re- 
at Ports- | upon.—Engineering. 
ccident im ce 
those in- — Tue “Lion.”—The British battle-cruiser Lion had her eight-hour full- 
Orion is trial, in the English Channel, on January 8 The contract called 
varks the Siesdlopment of the designed horse-power, rather than for a given 
e without @ speed on this trial. The vessel's turbines developed the required horse- 
note the power, with coal only, though the weather was so bad that the Lion did 
yrtsmouth pot return.to Devonport till the morning of January 9. 
n August j | _ The Lion will be the flagship of the first cruiser squadron, commanded by 
hull, and 9 = Read-Admiral Lewis Bayly. She was laid down at Devonport, November 


the fitti Fi B 1009, launched on August 8, 1910, and completed in November, 1g1t. 
gs, whic + is fitted with Parsons’ turbines and forty-two Yarrow water-tube 
| betwee BR” boilers. The length of the vessel is 660 feet; beam, 88.5 feet; displace- 


ering Co, 9% ~ ment, 26,360 tons; designed horse-power, 70,000; designed speed, 28 knots, 
cember 3 UR it is reported that she made over 29 knots on her trials. Her main 
y Novem  a@fmament is eight 13.5-inch guns, mounted on the center-line and so 
this is @ 9 arranged that all can fire on either broadside. She has sixteen 4-inch 
the doe , ns, and three 21-inch submerged torpedo-tubes. The armor extends from 
alongside upper deck to about 7 feet below the water-line. 

| ' The development of the British armored cruiser has been rapid in recent 
eptember _ years. The Invincible class (Invincible, Inflexible, and Indomitable), laid 
ing speed — in 1906, were 560 feet long, 78.5 feet beam with a displacement of 
the al _ 17,250 tons. Then came the /ndefatigable, laid down in 1909 and com- 
f the . in 1911, 578 feet in length, 79.5 feet beam, with a displacement of 
bines de- _ 19200 tons. This was followed by the Lion and the Princess Royal, the 
valent to latter of which was laid down in April, 1910, and is to be completed this 
>d of the year—The Navy. . 

Yovember 

+ 29 last New Type or Supmenrsiste Boat ror THE British Navy.—The Admiralty 
1 perpen : an order with the Scotts’ Shipbuilding and Engineering Co., 
it 27 feet Limited, Greenock, for the building of a submersible boat of the Laurenti 
wo years as constructed by the Fiat San Giorgio Co., of Spezia. The Admi- 
ard alike 3 in ordering a vessel of the Italian type, the license for constructing 
in this country has been acquired by Scotts Company, again prove 
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their desire to acquire experience of all forms of munitions of war, 4 
feature of the Laurenti design is the construction of an outer hull to give — 
the highest propulsive efficiency and reserve buoyancy on the surface, with — 
the minimum of draft, and an inner hull to minimize the internal ; 
capacity while ensuring satisfactory conditions when submerged. 
double skin, which is braced with stays to ensure the maximum of 
structural strength, is confined largely to the central part, and the 
between the shells up to the water-line on surface displacement is w 

to form water-ballast tanks for submergence. Kingston valves are J 
at the turn of the bilge on each side for the flooding of the compartments, 
and the structure is made sufficiently strong to enable the water to he — 
pumped out without danger of collapse due to the pressure of the sa — 
water on the outer skin; but compressed air can be, and is normally, used 
for expelling the water when the boat is to return to the surface. q 
the central part of the ship there is a double decking, with lattice bracing — 
and valves are fitted on each side above the water-line, through ry 
water automatically enters and leaves respectively for the submergence 
or emergence of the vessel, which is effected on an even keel. This double 
decking extends practically from bow to stern. Vertical bulkheads divide 
the interior into several compartments. The new British submersible be 
will be of the twin-screw type, with twin six-cylinder Fiat engines in « 
engine-room, and electric motors, the latter for propelling the boat wh 
submerged. The torpedo-tubes will be forward, under the bow, and ¢ 
storage-tubes above. Italy, Sweden, Denmark, and the United States 
had submersible boats of this design. The Swedish boat is the more— 
notable, as she made a voyage from Spezia to Stockholm without escort, 
She is 139.4 feet long, 14 feet beam, and 82 feet draft, and the voyage” 
was made in stages peer to Carthagena, Gibraltar, Lisbon, Oporto, 
Vigo, Ferrol, Brest, Portsmouth, Ymuiden, Kiel, and Stockholm, the 
longest non-stop run—from Spezia to Carthagena—being 790 sea miles 
It is appropriate that the Scotts’ Company should be the first of the = 
firms to build a British Navy submersible boat, since they were the 
on the northern river to construct a battleship of the Dreadnought on 
and have a century-old connection with the Admiralty. They are to 
commended for their enterprise in entering upon a new industry. 
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The “ surveying trawler” Daisy, which is about to be taken over by the — 
Admiralty from the John Duthie Torry Shipbuilding Co., is the first vessel 
of the type to be built for the navy. The Daisy is in reality a mine 9% 
sweeper of some 600 tons displacement. bf 


Town Crutsers.—Completion of the Group.—H. M. S. Yarmouth, which 
is on trials on the Clyde, is the last of the four British cruisers of 
Town class which were ordered under the 1909-10 program. The ; 
three are now in commission. The Yarmouth was built by the London and 
Glasgow Shipbuilding Co., Govan; the Falmouth, which is attached to the — 
second battle squadron of the home fleet, by Messrs. Wm. Beardmore & 
Co., Dalmuir; the Dartmouth, now at Devonport with defects, by Messts — 
Vickers, Sons & Maxim, Barrow-in-Furness; and the Weymouth, which — 
has just relieved the Doris in the Atlantic fleet, by Messrs. Armstrong, ~ 
Whitworth & Co., Elswick. The Dalmuir and Barrow vessels have tar — 
bine machinery by their builders, the Elswick ship was engined by 
Parsons Co.’ and the Yarmouth has been supplied by Messrs. John Brown 
& Co., Clydebank, with Brown-Curtis turbines. ' 

The vessels are “improved Bristols,” being of greater displacement and ~ 
having more powerful armament. With a length of 450 feet on the water’ — 
line and a beam of 48% feet, they displace 5250 tons at 15% feet draft 
Compared with the Bristols, the freeboard has been increased, es y 
forward, and the increased stability resulting from the greater width @ — 
ables them to carry a comparatively heavy armament of eight 6-inch guns 
and four 3-pounders. The 6-inch guns are mounted on the latest type 
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i which enables the centres to be carried out quite close to the 
side, thus securing almost end-on fire for the broadside guns. Five 
‘out of the eight guns can be fired sumultaneously on either broadside, and 
ahead and astern. The vessels are fitted with two torpedo-tubes 
latest 21-inch torpedoes. 
Falmouth was the first of the three vessels to be completed and to 
be commissioned. On trial she attained a speed of 27.1 knots. Her 
is of the Parsons’ turbine type, with four ahead and four astern 
e ahead and one astern on each of four shafts, and the turbines 
ig in series on two shafts on each side of the center-line of the 
yessel. Cruising turbines were dispensed with, the high pressure ahead 
turbine being extended at the high pressure end, so as to increase the 
range of expansion when running at less than full power, with a by-pass 
to steam at an intermediate stage for the higher speeds. 
e Dartmouth attained a speed of 25.9 knots while developing 23,500 
shaft horse-power. It was anticipated, in consequence of the increased 
: t over the Bristo/ class, that the speed would be somewhat 
ess for a given expenditure of power, but a comparison of the trial re- 
gults of the Dartmouth with those of the Gloucester of the earlier class 
show a great similarity of performance. The Gloucester obtained a speed 
of 23.45 knots, with 13,970 shaft horse-power, and the Dartmouth 23.49 
i ‘knots, with 14,200 shaft horse- power. e Gloucester at 25.08 knots ex- 
pended I shaft horse-power, whilst the Dartmouth at 24.97 knots 
ired 18,840 shaft horse-power. 
trials of the Weymouth were also most satisfactory. These three 
Is have machinery similar in type. In the Yarmouth, however, tur- 
of the Brown-Curtis type are fitted by Messrs. John Brown & Co., 
k. They are similar in design to those so successfully adopted 
the Bristol, which was built at Clydebank. With this type of turbine 
two shafts only are required, and a lower rate of revolutions is maintained 
than with the Parsons, thus enabling a higher propeller efficiency to be 
obtained —Naval and Military Record. 


H. M. S. “Cuatuam.”—The launch of the new cruiser Chatham re- 
cently was naturally an event of importance for the eastern yard, at which 
no large vessel has been built since the Shannon was put afloat in 1906. 
Por reasons which are well known the only new vessels whose construc- 
tion has been allotted to Chatham since that year have been submarines, 
but that the yard is quite able to build larger ships expeditiously is shown 
by the case of the Chatham. From the particulars given of the new cruiser 
it is evident that her design shows an advance over that of the Dart- 
} mouth, but not so great as was that of the last-named over the Bristol. 

_ Whereas the displacement of the Bristol was 4800, and of the Dartmouth 

' 5250 tons, that of the Chatham has gone up to 5400 tons. There will 
also be no change in the armament from that in the Dartmouth—viz., 
eight guns of 6-inch caliber. On the other hand, there is to be noted a 
Sreat increase in length and also in horse-power, which rather indicates 

ithe speed of the Chatham, which has not been stated officially, will 
be higher than that of the predecessors, of which the Bristol was designed 
for 25 knots and the Dartmouth for 2434 knots. This would not be sur- 
prising, considering that some very fast small cruisers have recently been 
ilt abroad— Army and Navy Gasette. 


The unarmored cruiser Amphion, which was launched at Pembroke 
yard, is a third-class cruiser of the improved Boadicea type. Like 

her sister ship, the Active, she belongs to the 1910-11 Navy Estimates; but 
the two ships are not being built simultaneously. The Amphion was laid 
on March 15 last, the day following the launch of the Active, which 
passed through her trials, and is now preparing for commission; the 
Amphion will, it is expected, be ready for the pennant in sopteaaeer, 1912, 
ships of this class taking rather less than 18 months to build, from laying 
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down to completion. The Amphion is the sixth of the modern thirg 
unarmored cruisers, and the estimates for the current year provide 
the construction of a seventh, which was laid down at Pembroke 
November 15. The duty of these ships is to serve, like the older “ 2 
as stiffeners and supports to the destroyer flotillas, to which they 
attached. Poel 
The first keel-plates of a new unarmored cruiser of the Boadicea da 
have been laid down at Pembroke dockyard. She will be the 
vessel of the type, and will differ from the earlier ships as regards 
armament and the type of her turbine machinery.—Page’s Weekly. 









H. M. S. Archer, one of the five special destroyers building for the B 
Admiralty by Messrs. Yarrow, 0 Glasgow, has had a very successfyl 
official full-speed trial on the Skelmorlie deep water measured mile at the 
mouth of the Clyde. Although the weather was exceptionally bad, a mean 
speed of 30.3 knots was attained during a continuous run of eight h ’ 
thus exceeding the contract s sow, of 28 knots by 2.3 knots. 

Throughout the trialthe whole of the machinery worked perfectly. 
special feature of interest was the boiler installation, the boilers 
fitted with Yarrow’s patent system of superheating; the ave 
heat during the trial was 94 degrees Fahrenheit, from whic 
appreciable gain in economy was obtained. 
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BaTTLESHIPS—ENGLAND AND GermMANY.—The following table shows 
number of battleships maintained in full commission by Great Britain a 
Germany each year from 1904 onwards: 







Home. Foreign. Total. Home ( 
NE eb Gs Seemeodtet 16 17 33 8 
MA kde ceed anes 20 13 33 12 
po Raha ils 20 ae cecbets 24 8 32 15 4 the 
SR? coiten ba. cb ap vad 6 32 16 re: oe 
1908 So eee Hebe ceseces 26 6 32 16 F € “ steat 
WO ais RVs ebsi 22 6 28 16 a into 
EO TEES 22 6 28 16 . sy 
eS OR oN” Se 22 6 28 17 pan 
In seven years, therefore, the fully commissioned battle fleets of Great oi 
Britain have been reduced by five units, or 15 per cent, while that of Ger- | Dun 
many has been increased by nine units, or 112.5 per cent. : Al 
Speep or Construction oF Batriesnips.—The battleship Centurion, 5 
launched at Devonport on November 18, is the twenty-eighth all-bi A 
ship launched this year. The following ‘table of launches shows the —T 
at which the building of Dreadnoughts is spreading. qi 
Power for whom ——yYear of launch and number—— eh 
launched. 1906. 1907. 1908. 1908. 1910. 1911. Con 
Great Britain ......... I 6 2 3 4 8 left 
CONEY 70 A hae 0. Sg enestes we 4 4 2 4 the 
United States caakeaa. es 3 2 I 2 ar 
MEE obippllaed tue 'ecesb 'h< As I I <é fr ord 
— Cat; Sa ae ee Py ms “a I I buil 
gg SO EET eee ee es ee ee I 3 
EL. iia: setaches 95 bi * oe re 4 = 
DEL. 0 0 66 so cedecvce se, e¢ 2 a und 
Argentine .............. 2 
Austria .............- «. I C 
ie Gitinpoccsce 608 I and 
—_-_ - - rll cl Nay 
EE sana avis 50 I 6 10 10 28 pro 


—Journal of the Royal Artillery. 





PROFESSIONAL NoreEs. 325 


Barmesuip Froatinc Docx.—An immense floating dock for the British 
Admiralty was successfully launched on Thursday, January 4, from 
the Wallsend shipyard of Messrs. Swan, Hunter & Wigham_ Richardson, 
Ltd. Some idea may be gained of its size when it is known that the ground 
area it covers is no less than two and a quarter acres, while the total 
height of the side walls is 66 feet. This is one of three docks that 

Swan, Hunter & Wigham Richardson, Ltd., are constructing at 
for the British Admiralty, for whom they also built a battleship 
dock several years ago. This last named was designed for accommodat 
vessels displacing 17,000 tons, and is stationed at Bermuda. The d 
that has just been launched has nearly twice that pring bs Oy namely, 
tons. In addition to the docks built for the British Admiralty, 
have been constructed at the Wallsend shipyard for various other 
ents. The way in which these immense structures can be towed 
to distant parts is most remarkable. The British Admiralty dock for 
was towed nearly 4000 miles to its destination. e floating 
dock for the Natal Government was towed over 8000 miles to Durban, 
and a 7000-ton dock was safely delivered a year or two ago at Calao, the 
port of Lima, in Peru, the distance from the Wallsend shipyard being 
about 11,000 miles. Other docks built by the same firm have been towed 


Bs to various European ports, and also to more distant ones, such as Para 


in a oe of Spain in the Island of Trinidad, Egypt, and the west 
° rica. fe: 
dock that has just been launched is double-sided, and in designing 
the builders have been closely associated with Messrs. Clark & Stand- 
t of Westminster. At the bow end of the dock there is a pair of 
ed flying gangways. to give access from one wall of the dock to the 
. In the walls of the dock is living accommodation for a number of 
and men. A complete telephone system is also installed to give 
fommunication between engine and boiler rooms and different parts of 
the dock. There are eight steam boilers, which have been constructed at 
the Neptune Engine Works of the builders. The pumps have been sup- 
plied by Messrs. Gwynnes, Ltd. There is also a very complete outfit of 
steam and hand capstans placed on the walls of the dock to warp vessels 
into position. The dock is lit by electricity throughout and on the walls 
are two electric travelling cranes. In order to facilitate rapid repairs, a 
commodious workshop is provided in one of the walis with an equipment 
of machine tools and all necessary plant and appliances. Preservative 
bituminous enamel and solution by Messrs. W. Bri & Sons, Ltd., of 
, has been applied to the dock externally and internally. 

Altogether the dock will represent the most complete and efficient means 
of overhauling and repairing the largest type of modern battleship yet 
designed or constructed. It is a worthy product of the famous Wallsend 
ee and a fitting addition to the greatest navy the world has known. 
—The Marine Engineer. 


Fast Burtpinc.—The trials of H. M. S. Monarch, the first of. the 
Contingent battleships, have commenced, and the vessel, which has just 
left Elswick, has proceeded to Devonport to be dry docked prior to 
the full-power trials. Sir W. G. Armstrong, Whitworth & Co. have created 
a record in battleship construction in this case, for the vessel was only 

in April, 1910, and, in spite of the delay occasioned by the ship- 
rs’ strike last year, was launched in exactly twelve months and com- 
for trials in the following six. With the Brazilian and Chilian 
ps also in hand, Elswick has over 80,000 tons of battleship work 
under construction at the same time.—Engineering. 


Coatinc at Grerattar.—Another coaling record has just been achieved, 
and by the same ie. the Triumph. She has made a record for the British 
Navy, and the Mediterranean fleet in particular have good reason to be 
proud of her. In one morning she took in 640 tons in 1 hour 15 minutes, 
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the average working out at 512 tons per hour! This is splendid, and tog 
much praise cannot be given for the wonderful organization and the ex. 
traordinary energy that must have been forthcoming to produce such q_ 
result—Naval and Military Record. 


Speep 1n Batrie-Crutsers.—It is a matter for extreme gratification “ 
our latest battle-cruisers are likely to obtain a speed of close on 30 
to the hour; although the contractor speed for the Lion group was # 
knots, which in itself was a considerable advance on the /nvincibles 
were designed for 25 knots and only attained 28.6 knots as an “ extra” 
Now the Lions are designed for 28, and will probably reach and even , 
30 knots on trial. The two new battle-cruisers provided by the Colonies 
and named, respectively, the Australia and New Zealand, were desi 
for 26 and will steam over 29 knots. The Queen Mary and her 
although over 1000 tons larger than the Lion group, are designed to i 
28 knots only, but will probably exceed 30 at their best. The gratificat 7 
regarding these speeds comes in when we consider that the ships named 
will have the heels of nearly every class of destroyer in our own and 
what is much more to the point, also in foreign navies. The Germans 
have 33-knot sea-going destroyers, but this speed could only be attained 
when the surface of the sea is as smooth as a mirror, and even at such 
times the necessary current of air in the stokehold to make the boilers); 
do their best, is not forthcoming except such light airs as come from f# 
quarter of the world towards which the vessel is wending her way. 
fast battle-cruiser, therefore, will be able to overtake a destroyer or escape j 
from a group of them with comparative ease, in nine cases out of ten | 
Speed kas hitherto been on the side of the destroyers, but this advantage 
will now be lost unless rapid developments take place in increasing the 
speed of these torpedo craft.—United Service Gazette. ie 


Derective “ DreapNoucnuts.”—Lord C. Beresford asked the First Lord” 
of the Admiralty, on November 30, whether he was aware that some mo 
fication was necessary in the control positions of His Majesty’s ships” 
Orion, Conqueror, Thunderer, Lion, Princess Royal, Colossus, and Her 
cules; whether he knew that the spotter was stationed abaft the fore © 
funnel and almost over it, and was liable to be suffocated; whether the — 
heat from the funnel often produced a temperature of 220 degrees at the — 
locality where the spotter was stationed; and whether any proposals would — 
be made to remedy this state of affairs. 

Mr. Churchill replied: Inconvenience has been experienced in the con 
trol positions in the ships named in the question, and modifications are now 
under consideration.—United Service Gazette. 
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An explosion occurred on the morning of December 12 on board His 
Majesty’s ship Orion, at Portsmouth, and the following were injured: 
Commander Herbert N. Garnett, R. N., Admiralty; Lieutenant (T.)7 
Brian Egerton, R. N., His Majesty’s ship Orion; Engineer-Lieutenant 7 
Henry S. Brockman, R. N., His Majesty’s ship Orion; Mr. 2 
Davidge, gunner (T.), His Majesty’s ship Orion; Mr. Patrick P. Cole” 
man, boatswain (T.), Admiralty; Albert Hudson, stoker, O. N., D. K 
4817, His Majesty's ship Orion; Mr. James Pringle, electrical engineeh 
Admiralty; Mr. Albert Franklin, assistant electrical engineer ; Mr. William 
Green, inspector of electrical fitters; Thomas Metcalfe, chargeman of 
electrical fitters, No. 6772; Henry Driver, electrical fitter, No. 8684; — 
William Richards, electrical fitter, No. 8677; John Willis, electrical fitter, 
No. 6659; William Rycroft, electrical fitter’s apprentice, No. 6660; William 
Ward, electrical fitter’s apprentice, No. 8676; Charles Irish, skilled laborer, 
No. 8605; George Marder, laborer, No. ; Alfred Goldfinch, laborer, ~ 
No. 722. All the injured are doing as well as can be expected. 
information added the names of Lieutenants Grant and Parker to the 
injured. Lieutenant Egerton is a son of Vice-Admiral Sir George Eger 
ton, until recently the Second Sea Lord. 
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The battleship Orion, which is completing for commission at Ports- 
mouth, where she has been built, has already passed her speed, gunnery, 
and torpedo tests very satisfactorily, and lies in No. 15 dock. A number 
of experts from London and Portsmouth were assembled on board to see 

electrical machinery under full working conditions, and they were ac- 

ied by some of the executive officers attached to the ship. All of 

them were watching the working of the second dynamo, the first having 

worked very satisfactorily ; the sccond appeared to be acting very smoothly, 

with its principal bearings running in an oil-bath, when there was a sud- 

den, sharp explosion, the cover of an oil-tank or bath was blown away, 
and the compartment was filled with flames. 

it is supposed that the dynamo in some way got overheated, while an- 
other suggestion is that an electric spark was emitted and ignited inflam- 
mable vapor from the oil, but in the absence of any official statement the 
exact cause is difficult to ascertain. From all parts of the naval establish- 
ment medical aid was rendered. Staff Surgeon Nimmo, of the Royal 
yacht Alexandra, was one of the first to arrive, and then came the dock- 

surgery doctors and several fleet and staff surgeons. The surgeons, 
after attending first to the more serious cases, devoted their zeal to those 
whose injuries were not so severe. After temporary dressing on the ship 
the men were conveyed to the dockyard surgery. The condition of 14 
of the injured necessitated their removal to Haslar Hospital—United 


Service Gazette. 


Orion (battleship, Capt. A. W. Craig), flagship of Rear-Admiral H. G. 
-Hall, C. V. O., C. B., D. S. O., Second Division, Home Fleet.— 
damage sustained by the vessel coming in contact with the battle- 
Revenge, when the latter broke from her moorings in Portsmouth 

: r, was not considered sufficiently serious to warrant her detention 

for docking and repairs. After the present cruise of the division for 
exercises off the coast of Spain, the vessel, it is understood, will be de- 
spatched to Devonport for repairs to be effected —Army and Navy Gazette. 


Loss or Britisn “ A-3.”—The collision of the British submarine A-3 
with the British gunboat Hazard, at the entrance to Spithead, on Feb- 
tuary 2, resulted in the death of four officers and ten men of the A-3 
and the total loss of the vessel. Salvagers have raised what is left of the 
submarine, in order to recover the bodies and for the purpose of investi- 
gation from naval construction points of view. 

The collison occurred as the A- 3 was engaged in practice with a flotilla 
of sister ships. The Hazard, passing over the water where the submarine 
was just coming to the surface, struck her from above’and on her side, 
causing her to sink. 

The A-3 belonged to the earlier type of British submarines, these vessels 
having been used during the past year for harbor and coast defence 
maneuvers. 

Although no detailed information as to the particular case of the 4-3 

given out by the British Admiralty, this, like simila accidents 
to other submarines, in both the British and French Navies, was un- 
doubtedly simply an accident—The Navy. 


Tue Apmmatty War Srarr.—On January 1, 1912, the First Lord 
Winston Churchill) of the British Admiralty created the Naval War 
, and, in a memorandum, explained its character and duties, the 
reasons for the same, and that the additional expense involved is to be 
meme for by abolition of four of the Admiralty yachts. 

t | og eae made all date from January 8, and were as follows: 
wey HO need a wr E. C. be ei ay ‘. Direc- 
ts) tations, Captain G. A. Ballard; Director of Intelligence, Captain 
Thomas Jackson. 
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A new office, that of an additional Civil Lord, was also created < 
after Admiralty contracts, to be the buyer and business manager of 
Admiralty, and to furnish the Third pe Fourth Sea Lords with all that 
they may require in order to build, arm, equip, and supply the fleet. a 

Additional Civil Lord, Sir Francis Hopwood. 

The title of Private Secretary to the First Lord is changed to Ned 
Secretary, and Rear-Admiral David Beatty had been appointed to 
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In the United States the Naval War Staff is known as the General B 
The latter has more members than the former, but its duties correspond 
The diagram above is to show graphically the similarity of the pre 
organization of the British Admiralty, and our own Navy Department ~ 
The words in parentheses indicate the titles of American positions simi F 
to the English positions. 
The duties of the members of the Admiralty and Staff are laid dow a 
as follows in the memorandum: 
Each of the Sea Lords on the Board of Admiralty has a special sp 
of superintendence assigned to him by the First Lord in pursuance of ti 7 
Order in Council. The First Sea Lord is charged with reparations for 
war and the distribution of the fleet. The Second Sea Lord, who is 
be kept in close relation to the First Sea Lord, mans the fleet and trai 
the men. The Third Sea Lord directs the military construction of ft 
fleet; and the Fourth Sea Lord is responsible for furnishing it wi 
adequate and suitable stores and ammunition. All these heads of 
departments will have occasion, in the dischar rge of their respective dt 
to recur to the War Staff or its various branches for general informati 
or for working out special inquiries. 
Since, however, under the distribution of Admiralty business on 
Board, the First Sea Lord occupies for certain purposes, es 
daily distribution of the fleet, on which the safe ,e of the count 
the position of a Commander-in-Chief of the avy, with the First 
immediately over him as the delegate of the crown in exercising su 
executive power, it follows that the War Staff must work at all i 
directly under the First Sea Lord. His position is different in important 
respects from that of the senior member of the Army Council as com 
stituted. The First Sea Lord is an executive officer in active con 4 
daily fleet movements who requires, like a general in the field, to have at 
Wie Mapaeet a chief of the staff, but who is not the chief of the staff him 


A proper staff, whether naval or military, should comprise three mia 
ranch y, a branch to acquire the information on w 

may be taken; a branch to deliberate on the facts so obtained in 

to to the policy of the state, and to report thereupon; and thirdly, a 

to enable the final decision of superior authority to be put into 

effect. The War Staff at the Admiralty will, in pursuance of this 
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ed look be organized from the existing elements, in three divisions: the in- 
zer of the i division, the operations division, and the mobilization division. 
th all that may be shortly described as dealing with war information, war 
et 


$4 and each will be under a director who will usually be a captain of 
to Naval # standing. The three divisions will be combined together under a chief 
the 4 
The chief of the staff will be a flag officer. He will be primarily re- 
to the First Sea Lord, and will work under him as his principal 
assistant and agent. He will not, however, be the sole channel of com- 
ication between the First Sea Lord and the staff; and the First Lord 
and the First Sea Lord will whenever convenient consult the directors of 
the various divisions or othe: officers if necessary. This direction is 
essential to prevent that group of evils which have always arisen from the 
' narrow neck of the bottle” system. The chief of the War Staff will 
guide and coordinate the work of the staff in all its branches. He will, 
when desired, accompany the First Lord and the First Sea Lord to the 
Committee of Imperial Betene 
h the methodical treatment of the vast number of subjects to 
be dealt with by the staff requires that there should be divisions and sub- 
divisions, yet it is imperative that these should never be permitted to de- 
| __yelop into “water-tight” compartments. It will be found that there is 
~~ s se much overlapping between divisions, that a constant, free, and informal 
rse between them is indispensable. To promote this, the chief of 
staff will be enjoined to hold frequent meetings—to be called “ staff 
ings ”"—with the heads of three divisions, and each of the direc- 
will be kept fully acquainted with the work of their two colleagues. 
one of the directors will be ready at any moment to act for the chief 
the staff in the latter’s absence from whatever cause. In times of pro- 
peace, action has often to be taken immediately on the receipt of 
some telegraphic report or a request from one of the other departments 
of state; one of the three directors will therefore always remain within 
prompt call by messenger, night and day. —s_—- 

The functions of the War Staff will be advisory. The chief of the staff, 
when decision has been taken upon any proposal, will be jointly responsible 
with the secretary for the precise form in which the necessary orders to 

fleet are issued, but the staff will possess no executive authority. It 
will discharge no administrative duties. Its responsibilities will end with 
the tendering of advice and with the accuracy of the facts on which that 
advice is based. 
ision as to accepting or rejecting the advice of the staff wholly or in 
part rests with the First Sea Lord, who, in the name of the Board of 
Admiralty, discharges the duties assigned to him by the Minister. In 
the absence of the First Sea Lord for any cause the Second Sea Lord 
would act for him. 
The selection of officers to be appointed to this War Staff is to be made in 
this wise: The president of the college will be entrusted with this im- 
| duty, and, in order that it may be carried out to the best effect, 

will at all times be in close touch and association with the chief of the 
staff. In course of time the appointment will be held by a flag officer who 
has been a staff officer himself. Candidates for the staff will be selected 
volunteers among lieutenants of suitable seniority as well as officers 
of other branches throughout the service, irrespective of their previous 

ions as specialist officers or otherwise, and those who pass the 
necessary examinations at the end of or during the war college course will 
be eligible to receive appointments either at the Admiralty or on the staff of 
flag afloat as they fall vacant. In all cases, however, regular periods 
of sea-going executive duty will alternate with the other duties -of staff 
of all ranks, in order that they may be kept up to the necessary 

Standard as practical sea officers. All appointments on sea-going staffs will 
in the course of time be filled ¥ these officers, and form the proper avenue 
to eventual employment in the highest staff position at the Admiralty. 


plans, and war arrangements respectively. e divisions. will be equal in 
status, 
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Tue Inrrration oF A Nava War Srarr.—Perhaps the first a 
which the ordinary intelligent man will ask with regard to the Admiral : 
memorandum on a Naval War Staff is—What is the Naval War Staff to 
do? What is its precise function. Its function will be to make a 
study of the operational side of war in contradistinction from its pl en 
and material side. One of the great defects of the navy at present is the — 
lack of thought and of continuity of thought in tactics, strategy and war 
operations. An admiral is appointed to the command of the home fleet, 
During. his first year he is absorbed in administrative work, and it is 
probably not till his second year that he begins to pay attention to tactical 
and strategical problems. But he has no body of doctrine to assist him; 
nor has he any assistants specially trained in such work. He p 
reflects what his predecessor has deenuly done. ‘ Then comes his successor 
and does it all over agua. There is the same lack of continuity with © 
regard to the study of war operations, and there are no systematized — 
methods of war direction. The machinery of a staff organization has been — 
framed in order to supply this deficiency, but it must not be considered as — 
anything more than a framework. The real problem is the collection © 
and training of a body of staff officers. Still the appointment of a chief 
of staff responsible for the study of war problems and unhampered by 
administrative work will tend towards a coordination of thought and 
effort. But the gunnery and torpedo schools were not created in a day, 
and it will take some years to create a true staff, though its function is 7 
clear enough. It is really an expression of the growing complexity of 7 
modern warfare and modern industry. In the last forty years, the enorm- — 
ous strides made in things technical and material have absorbed a large © 
part of the mental energy of the service, with the inevitable result that 
while great attention has been paid to the mechanism and construction 
of guns and ships, the science of their actual application—for this knowl- | 
edge is big enough to make an entirely separate science—has been largely 
neglected. The navy and army differ from every other big business in ~ 
that they only occasionally perform their business. It is the work of a © 
staff to study just exactly what that business will be, and to ensure its 
intelligent direction in time of war. io 

The war college has certainly done something in this direction, and its — 
work must not be depreciated. It is in fact a very essential part of a ~ 
staff system. But its work is greatly discounted by the shortness of the 
course (only three months) and the mature age of those who attend it 
A number of the officers (most of them post captains) who go there 
simply look upon it as a full-pay oasis in the arid plain of half pay. 
This reacts on the spirit of the place, for one dare hardly be intelligent 
for fear of being called a dreamer by the unintelligent “bloc.” It is 
almost impossible for those outside the service to appreciate how the 
study of war and of war direction has been neglected in the past. Up 
to 1900 the word tactics was attached to the performance of certam 
quadrille movements which had no earthly relationship to the realities of 
battle. A good deal has been done to improve matters, but the navy lacks ~ 
original thinkers to sift its work and embody it in clear and simple ~ 
principles. Or if we have such men, they lack time and leisure. 
name and mechanism of a War Staff are only the first step on the journey. — 
We have not yet got a real staff, and the first duty of the staff, when we ~ 
have it, will be to evolve itself by a process of gradual evolution. We ~ 
must endeavor to create a certain type of mind—keenly critical and out — 
spoken, but honest and loyal. But the genius of the British officer lies not ~ 
in criticizing and investigating but in action—in doing things and not @ 
thinking. The naval mind is severely practical, and the practical mind 18 
often an unresilient mind which not only has no desire to investigate 
things, but is perfectly incompetent to perform such work. Again, 
of our best talent has been switched on to technical lines, and, 1 
constantly amongst things material, it seems to find difficulty in_moving 
easily in immaterial spheres of abstract thought and expression. 
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business then of the War Staff will be to switch a certain proportion of 
the younger talent on to the subjects of war, tactics and strategy. 


The first paragraph of the memorandum where a comparison is drawn 
between war on sea and war on land is weak because it confuses the 
routine work of a staff with its higher functions. Transport problems 
are of course radically different on land and sea; but transport problems 
are largely matters of routine calculation. It is true that these matters 
do not require so much calculation in the navy, for every ship is self- 

i and transport by water is simpler than transport by land. But 
so far as higher problems such as commerce-defence and invasion are con- 
cerned, the navy has just as much to do as the army. The naval staff 
officer certainly does not need to worry his head over long march tables, 
but on the other hand the technical problems he has to solve are more 
numerous and more varied. Looking at the organization of the staff, the 

ipal relationship to consider is that of the chief of staff to the First 
Lord. The former is to be directly subordinate to the latter, and his 
duties will be advisory and not executive. This is as it should be; but it 
must be clearly understood by the First Sea Lord that the chief of staff 
is a real and important entity, and not a mere figurehead to supply argu- 
ments for proconceived ideas. The relationship of the chief of the staff 
to the president of the war college is to be one “of close touch and asso- 
ion.” This is somewhat nebulous, and is made still more so by the 







| fact that the present holder of the war college appointment is a vice- 


iral, while the chief of the staff is a rear-admiral. The memorandum 
it clear that staff officers will be a branch of specialists and will be 
the same footing as other specialists. A great number of naval officers 
with suspicion on the word “ staff,” because they imagine it will be 
as a kind of “ open sesame” to command. 


A careful distinction must be made at the very outset between “ staff” 
qualities and “command” qualities. Staff qualities are intellectual, and 
include a critical scientific mind and a circumferential view of things. 
Command qualities are largely moral and include decision, common sense, 
eiergy and nerve. These latter qualities will just as often be found 
outside the staff as inside it, and staff officers must understand that their 
selection and training will give them no more claim to command or to 
promotion than any other form of specialism. In fact there is no great 
danger of their thinking it will, for presumably on attaining the rank of 
captain a staff officer would be merged once more in the line of general 
work. Again, staff officers must not be divorced from the sea. They must 
not be left too long ashore—a defect conspicuously evident in the case 
of many gunnery and torpedo specialists. The fourteenth paragraph of 
the memorandum discusses the selection and training of staff officers, and 

is is the crux of the whole question. What is wanted is a critical in- 
vestigatory type of mind, and in the officers selected to be the first in- 
Structors this must be combined with real enthusiasm and interest in in- 
Structional work. The memorandum talks of “passing the necessary 
examinations at the war college,” and here there seems a danger of the 
examination-fetish creeping into the system. An examination is at once the 
easiest and most fallacious method of testing ability. There should be as 
few examinations as possible. Problems should be set for investigation, 
principles explained and criticisms encouraged. Merit should be estimated 

an officer's general work and by essay writing, not by examinations 
are unsuitable for a staff training whose object is to equip with 
faculties, not to load with facts. 

What is wanted in our staff officers is the critical mind, and the men 
whom the average captain, hating criticism, would be the last to recom- 
mend are possibly the very ones who ought to be selected. Officers who 
cannot think and write will never be able to initiate a staff. The First 
Lord has supplied the navy with a good staff house. It is now the busi- 
ness of the navy to fill it with a good staff type—Naval and Military Record. 
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A Criticism.—A week's reflection on the Naval War Staff has 
that it meets with much approval. In summary, all that has been done ig © 
to graft on to the existing intelligence and mobilization departments an- ~ 
other for working out war plans, and to place all three branches : 
the orders of a rear-admiral. The sheme leaves the Board of Admiralty © 
supreme, with, however, this important difference—that a well-equipped ~ 
War Staff will strengthen the hands of a strong Sea Lord and will prob 
ably dominate a weak Sea Lord. That the War Staff will compose all 
differences between naval officers on questions of strategy and tactics is 
impossible, and it would be bad for progressive naval opinion if it were 
possible. The scheme has many good points, but it is quite safe to say — 
that at present the majority of naval officers have not come to any d , 
conclusion upon it. A great deal will depend upon the forthcoming de — 
cisions by the First Lord as to the distribution of business, showing — 
exactly to what extent naval administration is likely to be improved by — 
the two new elements at the Admiralty—the War Staff and the new Civil © 
Lord.—Naval and Military Record. : 


A DANGER IN THE Navat War Starr Scneme.—Under the system pro 9 
vided for selection of members of the Naval War Staff, only those who # 
have been fortunate enough to have had a special course of training at the 9 
War College will know and feel that they can ever receive an appointment ¥ 
at the Admiralty, or on the staff of a commander-in-chief, or to a higher 
staff position. This follows because, judging by all appointments, service 7 
at the Admiralty is always required before such employment afloat. i 


; 
7 











ITALY. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 

Battleships. 2 
Dante Alighieri ...... 19,000 Gov't Yard,Castellamare. Launched Aug. 20,100, — 
Cavour,  ——vassesoree 22,000 ee “ Spezia. “ Aug. 10, 1911, — 
Giulio Cesare ......... 22,000 Ansaldo-Armstrong. « Oct. 15, 1911, 
Leonardo da Vinci... 22,000 Genoa (Odero). - Oct. 14, 1911, 
GaRGNiie do's cteddidee 3,400 Venice. “ Aug. 19. 191], 
Marsala .........+..+++ 8.400 Castellamare. Building. 4 
Nino Bixio............ 8,400 bed bd 


Burtpinc Procram.—The naval appropriation for 1911-12 amounts to” 
$37,676,548. : 

In 1909 the Italian parliament passed a law which established the naval 
program for each year up to 1916. Recently parliament passed an 
law extending this program to include the years 1916-17 and 1917-18. A 
certain sum is allowed each year for new constructions and the main ~ 
tenance of the fleet. The number and type of ships to be laid down each ~ 
year is determined by the minister of marine; therefore, it is not : 
to know what vessels are to be built until the Navy Department has made — 
its decision after the appropriation is made. According to press reports, — 
three new battleships are to be laid down during the present fiscal year, 
and plans for new ships are known to be under consideration by the Navy 

t, but no official announcement has yet been made. a 

ring 1911 there were under construction the following: Four battle — 

ships, three scout cruisers, 10 destroyers, 32 torpedo-boats, and 13 sub 
marines.—Army and Navy Register. 


ProcramM For Next Year—-The estimates for 1912-13 amount oe ‘ 
859,090. Of this amount $11,580,000 is for the maintenance of 
vessels and for new construction now in hand or to be commenced. Since — 
the naval appropriation law does not specify the number or type of 
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% The first of the 12 torpedo-boats ordered from the Odero shipyard of 


- Sestri Ponente was launched October 17. It is named O. S. 13. 
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to be laid down—this being left to the discretion of the Navy Department 
—there is no official information at hand showing the new construction 


commemplated or the coming year. 

In addition, however, to the four large battleships now building it is 
known that two were recently ordered to be built at government yards, 
on one of which work was begun in December, 1911, and it is reported that 
contracts for two more will be let in the near future—Army and Navy 
Register. 

The battleship Conte di Cavour has the following characteristics: Dis- 
fecemen. 22,700 tons; length, 551 feet; breadth, 88.5 feet; draft, 27.22 
eet. There will be 12 boilers fitted for burning both coal and oil, eight 
to burn oil only. Four Parsons’ turbines. Horse-power, 24,000; speed, 
22 knots; maximum coal supply, 2500 tons. Radius of action at highest 

1000 miles. Radius of action at economical speed, 3000 miles. 
irteen 12-inch guns in five turrets in same fore and aft line; Nos. 
lL gand 5 turrets to have three guns each, Nos. 2 and 4 to have two guns 
each and five over the three gun turrets, giving a broadside of thirteen 
12-inch, a bow or stern fire of five 12-inch. Eighteen 48-inch 50-caliber 
guns in armored casemates; fourteen 3-inch; two field pieces; four auto- 
matic guns; and three under-water torpedo-tubes. 


A battleship of 25,000 tons was put on the ways the last of October at 
a. 


The submarine Medusa in October attained a speed of 14.57 knots, or 
25 knots over her contract speed. 


* The captured Turkish ships, Thetis and Derna, have been placed in the 
Italian fleet, rechristened the Capitaine and the Benghazi respectively. 


Tue ITAttAN Feet AND Tripott.—The Popolo Romano rebukes those 
excited journals which cry out against the supposed inaction of the Italian 
‘fleet, and expect it to bombard Salonica, to penetrate the Dardanelles, and 
to destroy Constantinople. The Popolo says that the fleet has anxious 
duties, and is ready to act, officers and men being full of patriotic zeal. 
But this is no reason why the government should be impelled to adopt a 
course of action based upon perilous delusions which might lead to serious 
consequences. In short, the Roman journal thinks the game would not 
be worth the candle. It says that it is folly to believe that active opera- 
tions of the Italian fleet would induce the Turkish ships to come out from 
their shelter, and that no glory or credit is to be gained in the open sea. 
It appears to have been rumored that the fleet had cut the cable between 
Lemnos and one of the islands, but the Popolo says that the question of 
yoo “tage any of the islands and of blockading the entrance to the Dar- 

or the coast of Syria must be left to the government.—The United 
Service Gazette. 


ARMAMENT or “Dante Avicurert.”"—In the Dante Alighieri, the first 
Italian Dreadnought now building, there will be four triple turrets, 
mounted on the center-line, all on the same level, a pair of turrets being 
placed amidships between the fore and aft superstructures. On a displace- 
ment of 19,000 tons, the Dante Alighieri will carry, in addition to her 
turret guns, an armament of twenty 4.7-inch guns, eight of which have 

mounted in four small turrets placed well forward and aft on each 
side, in such position as to interfere as little as possible with the big guns. 
The placing of these eight guns in this manner is to increase the re- 
sistance offered to torpedo attack on the beam or quarter—The Navy. 
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JAPAN, 
VESSELS BUILDING. 
Name. Displacement, Where Building. Remarks. 
Battleships. 

p ASFA TL Ee Aas 19,800 Kure. Under trial. 
Kawachi ... ...... esses 20,800 Yokosuka. Launched Oct. 15, 1910, 
Pe 20,800 Kure. « March 30, 1911, 
PUB c. ccnccntscdtescosces 24,000 ies Laid down December, 

Armored Oruitsers, 
KOlGO..ccseee ecee nets 27,000 Vickers. Building. 
Haruna.....-..c.-seses 27 Kobe. ver 
Kirishima............. 27,000 Nagasaki. bc 
HIgh. < 0b 0000 cnccdecncs 27,000 Yokosuka. Ordered, 

Protected Cruisers. 
Shikuma ......<......++ 5,000 Sazebo. Launched Apr. 1, 1911. 
Vabagi....<..-cceceeess 5,000 Nagasaki. ” Oct, 3, 1911, 
pT SP eee aoe 6,000 Kobe, . = June 29, 1911. 


PROGRAM FOR THIS YEAR.—The total naval estimates for the year IQII-12 


amount to $42,944,329. This is an increase of $5,234,700 over the esti- d 


mates for the preceding year. 

The Japanese Diet has recently authorized the amalgamation of the ex- 
isting shipbuilding programs or appropriations into one under the title of 
“expenses for maintaining naval preparations.” The unexpended balance 
of the existing appropriations amounts to $82,892,305, to which was added 
a further sum of $40,947,130 for the purpose of enlarging ships already 
authorized but not yet commenced. The total sum available, therefore, 
amounts to $123,830,443, which is to be expended in six years—that is, up 
to and including the fiscal year 1916-17. Out of this there has been set 
aside for the construction of men-of-war the sum of $78,837,591. 

An armored cruiser of about 27,500 tons displacement was laid down 
January 17, 1911, in England by Messrs. Vickers, Sons & Maxim. Three 
similar vessels have been ordered to be built in Japan. These vessels are 
reported as being designed for a speed of 29 knots and will carry either 13.5- 


inch or 14-inch guns. <A battleship which will probably be laid down in 1912 


is also included in the present building program. i 
During 1911 there were completed the battleship Aki, of 19,800 tons dis- 


placement, and the armored cruiser Kurama, of 14,600 tons displacement. — 


—Army and Navy Register. 


Bumpinc ProcramM.—Two very different reports have been received as to 
a new naval program which will shortly be placed before the Japanese 
Chamber. According to one statement a sum of £40,000,000 is to be de- 
manded, to be spread over seven years; while the other states the sum to be 
£25,000,000 (in addition to £8,200,000 remaining from votes already made), 
to be spread over either six or ten years. The latter statement adds that 


the vessels it is proposed to build are three battleships, four battle-cruisers, 


three third-class cruisers, and a number of river gunboats and mine-layers. 
—Journal of the Royal Artillery. 


Fioatinc Docx.—A Reuter’s telegram from Tokio says: The new naval 
drydock recently latinched at Nasebo Naval Yard is the largest in Japan. 
It has taken four years to construct, and will not be quite completed for 
another four months. It will lift warships up td 30,000 tons. It is 777 
feet in length and 111 feet in breadth. 

The Japanese Naval Department is arranging to commission shortly a 
squadron of ocean-going destroyers.—Naval and Military Record. 


- Fuwanciat.—There is nothing very surprising in the announcement 
which has been made by the Japanese Minister of Finance that owing to 
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é keel-plates—Naval and Military Record. 
~~ Next Year’s Prockam.—The program for 1912 has not been officially 






a 1911 is to be still further augmented by several battleships during the 
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monetary difficulties it is impossible at present to carry out the govern- 
ment’s naval expansion projects. Ever since the war with Russia Japan’s 
fnancial position has been growing more and more unsatisfactory, and 
sums have been borrowed. At the end of fF the debt stood at 
229,718,821, but by the end of last year more than forty-two milltons had 
been added to this. The actual expenditure on the navy does not appear 
to have increased very much in recent years. In rgor the estimates were 
£4,485,802, and although this had been nearly doubled by 1908, they have 
since shown no decided tendency to increase, as the following figures will 
show: 1908, £8,094,885; 1909, £7,490,000; 1910, £7,695,647; 1911, £8,803,015. 
It is not quite clear what is meant by “the government’s naval expansion 
jects.” This year, as is well known, no fewer than five armored ships 
ve been laid down or ordered for the Japanese fleet—one in this country 
and four in Japan—and although no definite news of the progress with the 
latter group is available, it is certainly more than likely that they have 
ed so far that they cannot be retarded for two years (the sug 

ed period of postponement) without necessitating a recasting of the 
whole design. The present crisis is the issue of a long conflict between 
the Minister of Marine, Admiral Saito, on the one hand, and M. Yama- 
moto, Minister of Finance, on the other; and the admiral must certainly 
have found it difficult to justfy a five-ship program in one year. In all 
ility this ambitious program was embarked upon as the result of 

the wide-spread agitation of last year. If so, it is only one more proof 
of the wisdom of counting the cost before demanding standards or laying 





























nced. Press reports state that the current six-year program under 
ich four battle-cruisers and one battleship were laid down or ordered 







coming year. 

The appropriation for maintenance and construction of ships is a con- 
tinuing appropriation laid down in the program, the allotment for the year 
1912-13 being $24,144,446, as against $21,768,673 for the year rort-12. is 
clearly indicates an increase in the amount of construction in hand, aside 
from any new program that may be introduced.—Army and Navy Register. 


RUSSIA. 


VESSELS BUILDING. 
Displacement. Where Building. Remarks, 



















Sevastopol.............++++ 23.000 St. Petersburg (Baltic Wks.). Launched June 2%, 1911. 
Petropaviovsk ......-...+.. 23,000 “- = Sept. 9, 1911. 
es 23,000 a (Admiralty Yd.). “ July 10, 1911. 
Gangoot .... .....+.0+..00+s 23,000 " « ” Oct. 7, 1911. 

Emperor Alexander III.. 22,000 Ivan Bunge Co, (Clydebank). Building. 

Empress Marie............ 22,000 ms - ” 

Catherine II............... 22,000 Nikolaieff (Vickers). * 
















Tus Year’s Procram.—The naval estimates for 1911, ordinary and 
extraordinary expenditures, amount to $58,740,655. In addition to these 
estimates the sum of $15,463, was asked for-the reequipment of the 
— and works under the Ministry of Marine and a further sum of 
; emp for new ship constructions, making a total of $88,633,045. 

Russia at present has under construction four battleships of 23,000 tons 
displacement, ail of which were launched this year. Contracts were re- 
mg awarded for the construction of the following ships, intended for 
the Black Sea fleet: Three battleships of 22,000 tons displacement, nine 
destroyers of 1050 tons displacement, and six submarines. The strength 
the naval personnel will be increased by 5000 men in 1912, 
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The Russian Admiralty has poopeced a new naval program which pro- q 
the 


vides for three fleets—the Baltic, Black Sea, and the Pacific; the Baltic 
to consist of 16 battleships, eight armored cruisers, 16 cruisers, 36 de 
stroyers, and 12 submarines; the Black Sea fleet to consist of a single 
division, intended to be orie and a half times as strong as the naval forces 
at the disposal of powers in those waters; the Pacific fleet to consist of 
two cruisers, 18 torpedo vessels, 12 submarines, and three mining vessels, 
Fae program has not yet been authorized by the Duma.—Army and Napy 
egister. 


Next Year’s Procram.—The new program of construction for the 
Baltic soon to be discussed by the council of ministers, covers a peri 
of five years and includes the establishment of new naval bases in the 
Baltic, besides the refitting of existing bases. Besides the vessels now 
under construction it is proposed to lay down four battle-cruisers in addi- 


tion to a considerable number of destroyers and submarines.—Army and 


Navy Register. 


Tue New Battiesuirs.—On October 30, 1912, the following battleships 
were laid down: Alexander JI] and Empress Marie at the John Brown 
works, and the Catharine J] at Vickers. These ships have the following 
characteristics: Displacement, 22,500 tons; length, 551 feet; beam, 86. 
feet; draft, 27.5 feet; speed, 21 knots; four turbines; 20 boilers; f 
capacity, 3000 tons. There are four triple turrets for the twelve 12-inch 
guns, twelve 6-inch guns; two under-water torpedo-tubes. The sub- 
stitution of 14-inch guns for the 12-inch is under consideration. 


The four Russian battleships of the Gangut class are now afloat, and 
it is stated that their places will be taken on the stocks in the Baltic yards 
by four battle-cruisers of 27,000-28,000 tons and 24 knots, armed with 
14-inch guns, probably ten in number. The cost of each vessel is not to 
exceed £3,000,000. It is also stated that twelve large destroyers and a 
number of submarines are to be built, the total cost of the whole pro- 
gram being £16,000,000.—/ ournal of the Royal Artillery. 


Mine Layer.—The cruiser Bogatyr has been fitted as a mine layer. 


Torpepo Vessers.—The new North Sea torpedo vessels will displace 
1110 tons, and be 316.5 feet long; 30.5 feet beam; drawing 9.1 feet; 22,500 
korse-power; three shafts, Parsons’ turbines, five boilers; speed of 
knots; three 4-inch guns; five 18-inch torpedo-tubes; and have a crew 0 
seven officers, six petty officers, and 80 men. 

In the Baltic, nine torpedo-boats and four submarines are under con- 
struction. 


Brack Sea Fieet.—Vice-Admiral Bostvem, former commander of the 
Black Sea fleet, has been dismissed from his post, by verdict of the court- 
martial which has been investigating the circumstances of, and trying him 
for, the grounding of the battleships Panteleimon and Evstafi, off Kustenji, 
in October. 

Vice-Admiral Bostvem was found guilty of neglect of duty in not taking 
proper precaution or issuing proper orders to prevent the grounding of the 
ships —The Navy. 


SPAIN. . 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
Pisvess ofacwre gees 15,400 Ferrol. Building. 
Alfonzo XITI,...+,...- 15,400 ? Launched. 
Jaime [..... wendive tae 15,400 bo Ordered. 


* Espatia: Displacement, 15,700 tons; horse-power, 15,500 —= 19.5 knots; 
guns, 8 12-inch, 50 cal., 6800; 20 4-inch. 
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The new Spanish Navy, for which a British syndicate is acting as 
r, will consist of three battleships of the Dreadnought type, three 
yers, 24 torpedo-boats, and three submarines. On the moderate dis- 
ent of 15,700 tons an excellent and powerful type of battleship 

been evolved. The Espana has not yet been launched, but is due for 
completion towards the close of next year; the Alphonso XII is on the 
re and the Jaime J, which will not be completed until 1915, is pre- 
to build. The main armament of eight 12-inch 50-caliber is 
mounted as in the /nvincibles, with the two amidships turrets en échelon, 
so that the broadside is from eight and the axial fire fore and aft from 
six s. As in normal British practice the torpedo-repelling guns are 
flesh 31-pounders, but they are arranged, owing to the absence of super- 
structures, in a main-deck battery consisting of ten guns a-side. th - 

fortunately, since the average freeboard is only 17-18 feet, these we s 

will probably be very difficult to handle in bad weather. The usual Par- 

sons’ turbines of 15,500 horse-power will enable these ships to maintain 

a speed of 19.5 knots or more. Adequate protection, in spite of the slight 

displacement, is afforded by a complete 8-inch belt, the battle guns being 

protected by the same thickness, and the secondary battery by 3-inch 
armor.—Naval and Military Record. 


Smatter Crart.—Spain has contracted with a British syndicate for 
three destroyers, 24 torpedo-boats, and three submarines.—The Navy. 


TURKEY. 
VESSELS BUILDING. 
& Name. Displacement. Where Building. Remarks. 
Battieships. 
Rechad V.............. 28,000 Elswick. Laid down in December 
Rechadie-Hamess..... 28,000 Vickers. “ == — November. 


Orpers ror Batriesnips.—Offcial confirmation is given of the order to 
Messrs. Vickers, of Barrow-in-Furness, for one of two super-Dread- 
noughts, for the Turkish Navy, the other order going to Messrs. Arm- 
strong, of Newcastle. These vessels will be of about 23,000 tons dis- 
placement, and will have a speed of 21 knots. Parsons’ turbines are to be 
used. The guns of each ship will include ten 14-inch weapons, the largest 
yet placed in any warship, and a secondary armament of sixteen 6-inch 
guns.—Naval and Military Record. 


Although her navy has presented a pathetic spectacle during the present 
disagreement in the Mediterranean, Turkey will one day be able to boast 
of two magnificent fighting units of the best type. These ships, destined 
to be known as the Reshad-i-Hamiss and Reshad V, have been ordered 
from the firms of Vickers and Armstrong’s respectively, and from par- 
ticulars which have been made known they will be similar in most respects 
to the British Orions, with the exception that the secondary armament is 
believed to consist of sixteen 6-inch, mounted in a well-protected main- 
deck battery and reinforced by a large number of machine guns.—Naval 
and Military Record. 


UNITED STATES. 
VESSELS BUILDING. 


No, Bettiosnipe. f nots. bere Building. Deo” : = pee te. 1. Mar. 1. 
® Wyoming.... 20% Wm. Cramp & Sons. 84. 88. 90.8 93.5 
% Arkansas.... 20% N. Y. Shipbuilding Co. 81.2 84.5 88. 90.9 
21 Navy Yard, New York. 16.6 20.5 28.9 26.8 
21 N’pt News S. B. Co. 44.4 48.1 61.3 56.1 
20.6 Fore River Co, Contract awarded. 
-“ “ 


20.6 N.Y. Shipbuilding Co. 
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Bins ror U. S. Batriesuips.—Bids were opened at the Navy : 
ment January 4 for the construction of the battleships Nevada and Oia. 
homa, authorized by the last A gw eon The vessels are to have a displace. 
ment of 27,500 tons, a speed of 20.5 knots, and the cost, exclusive of 
armament and armor, was fixed by Congress at not more than $6,000,000 
cach. The bids were as follows: 

Fore River ae Co. Quincy, Mass., one vessel, with hull and 
machinery according to plans of the avy Department, $5,980,000 for one 
vessel with Curtis turbine engines, $5,935,000; one vessel with reciprocating 
engines of the bidder’s design, $5,95 $5,000 

ew York Shipbuilding Co., ‘amden, N. J., hull, equipment eat 
machinery, according to the Department’s designs, but with the substitu- _ 
tion of nickel-steel for special treatment steel in portions of the ship, 
$5,926,000 and $5,096 _ 

ewport News S ipbuilding & Drydock Co., Newport News, Va., one i 
spp with hull and machinery according to the Navy Department plans, BY 

Masago; two ships at $6,350,000 each. rs 

lliam Cramp & Sons, iiladelphia, sent a letter announcing that be- a 
cause the pagan ye restriction imposed by Congress would Sees putting iy 
their whole wey on an eight-hour basis they would not e any pro- = 
posals for either of the two battleships. 

The Bethlehem Steel Co., Bethlehem, Pa., proposed to furnish 13,104 
tons of Class A armor at $420 a ton and 1674 tons at $480 a ton; Clase 
B armor at $470 per ton for 445 tons, and Class C armor at $508 per ton | 
for 130 tons. 

Phy Carnegie Steet Co., Pittsburgh, Pa., offered to furnish 13,104 tons at 

r ton; 1674 tons for $480; Class B at $460 for 445 tons, and Class _ ; 
C at eae 508 per ton for 130 tons. 

The Midvale Steel Co., Philadelphia, Pa., offered to furnish 1674 tons 
at $480 per ton; 13,104 tons at $420 per ton; Class B at $470 per ton for 
445 tons, and Class C at $508 per ton for 130 tons. 

he Oklahoma and Nevada will displace 500 tons more than the largest 
battleships now under construction. The port armor plates of the two — 
three-gun turrets will be 18 inches in thickness, and as far as known the 
heaviest armor plate of modern construction afloat. The port plates on” 
the two two-gun turrets will be 16 inches in thickness, and thicker than ° 
~ armor plate on any other vessel under construction by the navy. 

y the specifications under which the bids were let the Nevada and’ 
Oklahoma will carry heavier armor throughout than any ship afloat or 
under construction. The side armor will be 13 inches in thickness, as es 
compared with 11 inches on the New York and Texas, which are the 7} 
heaviest armored ships under construction. There will be about a thou- jy 
sand more tons of armor plate on the Nevada and Oklahoma than on teed 
New York and Texas. eG 

In a number of other respects the Nevada and Oklahoma will be a “§ 7 
radical departure in naval construction. They will have only one funnel, Ba 
with three-gun turrets fore and aft and will be oil burners. 









Batrtesnie Contracts AwArpep.—The Navy Department has awa 
to the Fore River nga ae | Co., at a cost of $5,935,000, a contract — 
for one of the two new battleships authorized at the last session of Com — 
gress, and to the New York Shipbuilding Co., at a cost of $5,926,000, the con- f 
tract for the other. These contracts are for the vessels exclusive of armor 
and armament. 

The Nevada (No. 36), the ship to be built by the Fore River Co., will 
have Curtis turbines, and the Oklahoma (No. 37), to be built by the New 
York Shipbuilding Co., will have reciprocating engines.—The Navy. 


A 30,000-Ton BATTLESHIP. —There are statements in the American press 
seeming to show that the Navy Department intends to ask Congress 
authority to build a battleship of 30,000 tons. It is argued that it will be 
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well to take a bold step, and to place in a ship of large displacement all 
the offensive and defensive power, and the best speed attainable. The 


id Okla- limiting condition, so far as the United States fleet is concerned, is the 
lisplace. depth of the Panama Canal, but 30,000 tons is a possible displacement. 
isive of _ American papers say that there is a moral advantage in leading the world. 


The objectors argue that such a ship as is mentioned would cost too much, 
but the same reason is advanced against building two battleships instead 






1ull and of one, and, if pushed to a logical extremity, it would lead to provision 
for one @& being made for no battleships at all, The characteristics of heavier arma- 
rocating ment, better protection, higher speed, longer range of action, and greater 
endurance are held to increase over the best existing type with every 
nt and additional ton of displacement—Army and Navy Gazette. 
te ship, F The new torpedo-boat destroyers ordered by the United States Navy 
ent are distinctly larger than those of last_year’s program, being 
Ta, one | 1010 tons total displacement and 300 feet long. The s is to be 29 
t plans, knots with 16,000 shaft horse-power, though it is probable that this will 
be largely exceeded, as was the case with the earlier boats. The time 
that be- required to build was in all cases 24 months, while the prices quoted for 
putting § the boats without armament varied from £148,000 to £164,000, . several 
ny pro- _ ontracts being placed at £152,000. These prices and time to construct are 
7% both distinctly greater than obtain in this country. In the boats ordered 
1 13,104 9— from Messrs. Cramp, Zoelly turbines will be found—The Engineer. 
per cant 3 a _ Tue “Fanninc.”—The torpedo-boat destroyer Fanning, authorized by 
Act of Congress of June 24, 1910, was launched at the yards of the New- 
tons at » News Shipbuilding & Dry Dock Co., on January 11, 1912. 
d Class destroyer’s normal displacement is 742 tons; full load displacement, 
fo tons; highest speed on trial (estimated), 29.50 knots; length, over all, 
74, tons i feet 10 inches; breadth on load water-line, 26 feet 114 inches; mean 


ton. feral draft, 8 feet 4 inches; estimated bunker capacity for fuel oil, 65,074 
-} ~ gallons. She will have three masts and two funnels. The contract price 


; $630,500. 
largest [oo "The Fanning has Parsons’ turbines, with four Thornycroft boilers. 

























no Her generating sets were built by the Terry-Dieh!l Co., and are 2 kilowatt 
ates onl _ §volt sets. She is armed with five 3-inch 5o-caliber rapid-firing guns, 
r tha’ and three twin 18-inch torpedo-tubes, carrying six torpedoes; and will 
vy 4 have a complement of four officers and 79 men. 

Poa ¢ Fanning is named for Nathaniel Fanning, of Stonington, Connecti- 


cut. He was appointed lieutenant in the United States Navy, December 5, 


— a 1804; died October 24, 1805. 
re the Fanning was a midshipman on the Bonhomme Richard, and was com- 
: thou- mended by John Paul Jones for his bravery and prompt obedience to 
on the. orders ; captain of the maintop in the engagement between the Bonhomme 
Richard and the Serapis, September 23, 1779. When the most of his men 
1 bes been killed, he took a fresh gang into the top and succeeded in clear- 
funnel, ing the tops of the Serapis of her men; passed, with his men, when the 
yi yards of the ships were locked, from the Bonhomme Richard to the 
} Serapis ; and, directing the fire of his men with hand grenades and other 
veal missiles, drove the British seamen from the stations. en recommending 
ateadt Fanning for promotion, Jones said, “ He was one cause among the promi- 
. Com nent in obtaining the victory.” 
1. cat € accompanied John Paul Jones from the Bonhomme Richard to the 
areata Serapis, and, when Jones was obliged to give up that ship, to the Alliance. 
: nam obtained a position for him on one of the French privateers —The 
»., will avy. 
¢ New Supmarines “F-3” anp “F-4."—The submarine torpedo-boats F-3 
: : and F-4 (formerly known as Nos. 22 and 23, respectively), were launched 
press by the Seattle Shipbuilding and Dry Dock Co., at Seattle, Wash., on 
<a January 6, 1912. 
vill be boats were authorized under the Act of May 13, 1908. The con- 


‘tact price for each is $455,740—The Navy. 
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NOTES ON SHIPBUILDING PROGRAMS. 


The following is the warship tonnage in case vessels now building are 4 
considered as completed : =, 


ede ee 


Nations. Tonnage. 
CD CaN VE as ASE AWARE 2,324,579 
eter sau eeu es 0 Je CUAAN eh ei Saes Cie US 1,087,309 = 
a eee oe eee Bae ree an er 88s, 
PI ats a 8 ie ER UTE. URS MT 741,425 
japan Oe Psp See a eee ta ad OSS? SD Co OO 590,119 
Se Tons TS ARS ES 5 ee Ba? ep 473,879 
BEE FC ncBURUU NS. Sade SVR BS NIE Fa 3 312,122 
SE. Wi vke «wae tae aebenibne ee edie saddens vee 267,442 


An examination of the shipbuilding programs of the principal naval 
powers shows that great activity in warship construction is everywhere 
manifest at the present time. The manner in which the policy of the all- 
big-gun battleship now find universal acceptance is particularly illustrated. 
This is now the only type of battleship constructed, for all of the old-type ~ 
battleships still under construction at the beginning of this year will have — 
been completed before the end of the year and no more are contemplated. 

The year has seen the completion of a new type of Dreadnought, 
namely, the Orion, of the British Navy, the first to be armed with 13.5- 
inch guns and also the first foreign battleship to be completed in which 7 
all the turrets are placed in the center line of the ship, the system already — 
in use in the United States Navy. 

As noted in the last annual report, a new type of armored cruiser, now 
called battle-cruiser, is being constructed, but only by Great Britain, Ger-— 
many, and Japan. Russia is reported as about to do the same. 
policies of these countries in this matter, however, are not alike, for, 
while England is laying down four battleships and one armored cruiser, af 
Germany three battleships and one armored cruiser, Japan reverses the § 4 
procedure, and her program calls for four armored cruisers and one — a) 
battleship. The latest of these vessels for England and Japan will dis» ~ gs 
place about 27,000 tons and will carry either 13.5-inch or 14-inch guns. ” 

Not only has there been an increase in the size of capital ships, but also — 








* ale aw 
At? 4 i 


in the displacements of cruisers, destroyers, and submarines. The latest — — 

protected cruisers have a displacement of over tons, destroyers are 

being designed for 900 to 1000 tons and over, while England and France ~ lk 

have ordered submarines which are reported to have over goo tons sub- ; 

merged displacement and are designed to accompany the battleship fleet rile 

in the same manner as destroyers. 1 <4\- 
Italy and Austria are the only naval powers now building torpedo-boats. | . 


—Army and Navy Register. 
Great Britain, Germany, and Japan have all laid down floating docks ; 
able to dock their largest vessels. 4a 


The following tables comprise the latest detailed information regarding 
vessels building, and are of interest. From the Engineer: 
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ORDNANCE AND GUNNERY. 


Size or Guns—The Asahi (Tokio) states that the Japanese naval 
authorities have no intention of mounting a heavier gun the 12-inch 
in their new ships. The reasons given are that a Bay ord rate of fire can 
be maintained with the smaller weapon, and that as the limits of vision make 
it i ible to fight at a greater range than 10,000 yards, the 12-inch gun, 
ee gona penetrate 28 cm. of armor at that range, is quite powerful 
enough.—Journal of the Royal Artillery. ; 


Larcer Anti-Torpepvo Guns.—It is not quite likely that we shall soon 
see a larger gun than the present 4-inch quick-firer used in the capital 
ships of Great Britain as an anti-torpedo armament, since we are almost 
alone among first-class naval powers to use a weapon of so small a caliber 
for this purpose. Guns of 4.7-inch, 5-inch, 5.9-inch, and 6-inch, are the 

4 chiefly used by foreign nations for beating off torpedo attack, 
= a and considering the excellent 6-inch guns that our manufacturers now turn 
out, and the amount of ammuuition, stores, etc., we have in stock for the 
latest pattern of this gun, it is highly probable that we shall, if we move at 
} step boldly from th: 4-inch to the 6-inch gun for anti-torpedo defence. 
| _ Behind armor, and carr:ed well above the water-line, these w ns would 
- be very effective, although no armor likely to be placed around them will 
= ~—_sc protect them from the destructive fire of the present-day primary guns of 
; eships and large cruisers. Yet something will have to be done to meet 
ever-increasing range of the Whitehead torpedo, of which the 21-inch 
cellent weapon aud great improvement that it is—is by no means 
last word in mobile torpedo production. Already there are rumors of 
_ atorpedo of this description which will put the 21-inch very much in the 
3 ' shade, especially in regard to range. To meet such attack the 4-inch gun 
| in British ships will have to give place to guns whose shots travel much . 
’ further in aimed practice and which can be as easily and rapidly worked. — 


United Service Gazette. 






t is understood, however, that she is merely a gunboat for police duties. 


French Gunnery Procress.—The interesting gunnery statistics which 
_ Deputé Lebail has just applied the Chamber, while testifying to gradual 


-# progress, show that the French fleet is not yet quite up to British stand- 
-_atds, both for rate of fire and accuracy, mainly owing to the defici of 
> __sithe material that was notoriously designed for a slow rate of fire. us 


-___ im 1905 the 12-inch, 7.6-inch and 6.4-inch ordnance (as fitted on board the 
i _ Brest battleships and cruisers) only obtained an abnormally low rate, viz., 
"ne round per 2.5 minutes, one round per 1.36 minutes, and hardly two 
rounds per minute respectively. Today the same weapons (model 1893) 

fire, on an average, one shot per 1.1 minute, 22 shots and 3 shots per 
minute, which is poor enough, but very commendable when the out-of- 

date design of the guns is considered. Even the artillery of the Patries 
(1902-5) is not adapted to quick firing, the Dantons being the first ships 

® + #&im which this important point has received attention. Six years since 
@ battle practice took place at ranges not exceeding 3500 meters, and yet 
_ the target was missed 85 times out of every 100 shots. Today the rangé 
been increased to nearly 8000 meters and the percentage of hits ex- 

ceeds 20—rising exceptionally to over 50.—Naval and Military Record. © 


Tue “Dantons’” Rate or Fire.—The 18,000-ton French — having 
been designed, like the British Lord Nelsons, with a view to combine pene- 
tration and volume of fire at moderate battle ranges (from 5000 to 7000 
meters), it follows that whatever value is claimed for them will reside 
primarily in the rate of fire they are capable of attaining. Hence the in- 
tense os eepmamrea in naval circles when it was announced recently that 
the 305 and 240 mm. weapons of the Condorcet had failed to come up to 

: os aga rate of fire (two and three rounds per minute respectively). 
| these early results—due to the inexperience of guns’ crews with 


‘Phe Lurkish vesseis are duplicates of the Marmaris, tor customs a. tk etc. 


Nothing is known of the Sacramento except what is here recorded. 
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the new material—have been corrected by the eplendia performances just 
oes at Toulon and Brest. On Board the Voltaire, 305-mm. 
were fired every 27 seconds (a rate of 2.2 rounds per minute), whit & 
240-mm. twin-turret obtained 32 shots in five minutes (at rate of 3.1 per 
gun and per minute). Still better was achieved in the Diderot, in which 
a ees turret fired 35 rounds in 5 minutes and 20 seconds, which 
works out at 3.4 per gun and per minute. ‘a 
Although these performances of picked Frenchmen are not yet quite 
up to the service standard of the British Navy, which has in this respect 
an advance of many years, they are nevertheless highly creditable in view — 
of the fact that the new French shells (in contrast with what existed pre- 
viously) are considerably heavier than British projectiles of similar — 
ealibezs.. This success of the turret design of the Dantons (and also of — 
the Quinets) has been heartily welcomed among Gallic naval men, who — 
have long deplored that the shortcomings of the artillery material on — 
board the Patries and earlier cuirassés should so effectively delay progress “9% 
in the way of rapid and accurate firing, and consequently minimize the 9 
advantage which the naval service might have otherwise derived from as 
the highly efficient gunnery personnel, supplied in adequate numbers by 
the Toulon “ Ecole de Canonnage,” as well as from the rational methods 
of battle practice adopted in the Toulon and Brest “Escadres.” In the 
new 18,000-ton ships, however, up-to-date material will combine with the 
entins of the personnel to create battle efficiency —Naval and Military 
ecord. 
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The Question of the Calibers.—Notwithstanding the decision of the ~ 
Admiralty to fit 340-mm. weapons in the 1912 ships, and the fact that ~ 
experimental guns of that caliber are being experimented with at Ruelle, — 
the retention of the 305 mm. continues all the same to be advocated bya 
minority of naval men, who have just discovered a “fait nouveau” in — 
favor of their contention in the prowess just accomplished at Gavres by — 
a 12-inch weapon similar to those in the Dantons. A Krupp plate 20 § | 
mm. (9.4-inch) thick was perforated, at a distance of 5000 meters, and 
under an e of 40 degrees, by a 440-kilo “obus alourdi,” which is in “HB 
deed a very hard test, and points to remarkable penetration. It would be — : 
folly, they proclaim, to substitute for so perfect a piece of ordnance feed 
heavier calibers yet in the experimental stage, and certain, any way, not — ‘ 
to combine to so great an extent destructive power with rate of fire. To — { 
this plea the Admiralty advisers retort by saying that the first duty of a 
those responsible for naval construction is to look ahead and to provide ~ f = 
for the ceaseless advance of maritime science. No more grievous mis- aa 
take, they hold, could be made than to adhere to a type of weapon which FR | 
already would prove hardly sufficient at long range, if pitted against the = 
robust belt of a British Orion, and which, of course, will have no chance ~§ ~ 
against the very thick armor of the super-Dreadnoughts of tomorrow. a | 
Only superior “instruments de combat” are truly economical, they add, “3B 

: 
' 
. 
{ 
I 
: 
1 
! 





and obsolete of vessels can never be cheap. To reproduce next year 

the Courbet ign would be a senseless waste of money, the 23,500-ton 
French ships being certain to be outclassed by the English, German, and — 
F pee op mastodons now building or ordered—Naval and Military — 
Record. 


Navy Competitive Rurtes.—Following the conference of navy officers last 
week in the office of the director of target practice and engineering com- 
petitions, the rules to govern battle pomnee in the spring have been com~ — 

and are now in the hands of the printer. A number of changes 
were made. Among them is the requirement that the minimum range of © 
robes 3 shall be goaee, yards, ween of 19200, as a last practice. 
practice, estroyers and su rines, wi at 
as targets. The iaeesine will submerge at a minimum range of 10,000 
yards. All the practice of destroyers will be at night, and a submarime 
night run will also be held. It has been decided to place the reserve 
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of battleships and torpedo craft on both coasts on a competitive basis as 
to engineering, it being necessary to keep these vessels ready at all times, 
as far as the machinery is concerned, to go to sea. Three new competi- 


3-1 per tions as to consumption of coal will be established, mamely, for steam . 
a be P launches, evaporators and dynamos.—Army and Navy Register. 
» WwW ‘ 
3 Suett Fire.—Reference was made in a recent letter to German progress 
et quite in the direction of heavy projectiles. What has actually been done re- 
respect : mains a secret, but reports have been heard of an approaching realization 
~ view of the “ eepantnes,” —— free from in defects which militated 
t . s against the general use of its prototype, t apanese “portmanteau.” 
intial ' Authorities all over the worl.i are agreed that the destructive potentiality 
also of ' of a shell is measured by the size and power of the bursting charge, and 
n, who not merely by the diameter of the projectile itself. A 6-inch or 8-inch 
ial on shell trating ‘twixt wind and water would be almost as damaging as 
ogress | | one of 12-inch, in that the first would make an aperture quite large enough 
lize the = to permit the water to enter. On the other hand, the havoc wrought by 
d from @ the explosion of the 12-inch shell after penetration would be incomparably 
bers by __ gteater than that of a 6-inch or 8-inch. Generally speaking, gunners are 
nethods confident of their ability to place shells inside the enemy’s ship, but they 
In the “F afe not yet satisfied with the disruptive effect of the shells, once they have 
rith the ~ reached that position. It is not impossible that projectile makers, in their 
Military ©— | amxiety to produce a shell which will perforate intact the hardest armor 


"} existing, have given insufficient consideration to the bursting charge. This 

| is, at any rate, the German view. The most formidable 12-inch shell 

of the — known is the Austrian. It weighs 1010 pounds, but the proportion of this 
ict that ate contributed by the filling is uncertain. Another powerful projectile 


Ruelle, the same diameter is the new French model, whose weight is under- 
ed bya | stood to be 990 pounds. Two types of shell are used with the German 
au” in 12-inch gun, the respective weights being 980 pounds and 875 pounds. The 
vres by American shell weighs 870 pounds and the British 850 pounds. The dif- 
ate 240 § ference in weight between the Austrian and British 12-inch projectiles is 
rs, and therefore no less than 160 pounds. 

his ine 9 Bursting Charges—Unfortunately there is no authoritative table which 
ould be gives the weight and composition of the bursting charges of the above 
‘dnance § Shells. It is believed, howeyer, that Germany and Austria follow the 
ay, not : Same procedure in making the walls of the shell abnormally thick and 
re. To - filling with a very high explosive, thus assuring the dispersion of massy 


luty of © fragments at the moment of disruption. In contrast to this, the French, 

: f _ in their earlier mélinite shell at least, combined thin walls with an ex- 
1s mis- ' _ tremely heavy filling, the consequence being that the exploding projectiles 
. which literally pulverized themselves and blasted every light object in the vicinity. 


mst the “— An effect not unlike this appears to have accompanied the famous Japanese 
chance “portmanteaux.” Shells of this description cannot fail to be terribly 
10rrow. deadly when directed against warships of the type much in vogue a few 


ey add, _ ‘years before the coming of the Dreadnought, when very little armor was 
xt year 9@ distributed anywhere save on the water-line. But their value has under- 
soo-ton 9%  ## gone a decline with the introduction of the standard all-big-gun ship, in 
an, and which the main battle positions are so well protected as to be almost in- 
filitery @ _—-Yulnerable to mere explosive assault. A big shell, as the French formerly 
 _—s Somceived it, was the vehicle whereby a given quantity of explosive could 

be planted within an enemy’s ship. To attain this object it was necessary 


ers last that the projectile should be stout enough to withstand the impact at pene- 
gcom- @ tration, yet it was desirable not to exceed the minimum thickness required. 
ncom | same ideal carried to an extreme strove to find expression in the dyna- 
hanges gun, and it is evidently what the Japanese had in mind when they 
inge of burst gun after gun in endeavoring to hurl! highly sensitive explosives at 
na . a range before the war with Russia—Naval and Military Record. 

‘nae tT Guns ror German Navy.—The announcement is made that Messrs. 
marine upp have taken up the manufacture of three new types of heavy guns 
e fleets for German Navy. The new types are stated to be 13.7-inch, 14.1- 


and 15.1-inch respectively—Naval and Military Record. 
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_ Lire” or Navat Guns.—A good deal has been heard about the data | 
bility and longevity of Krupp naval guns. It has been frequently stated 
eavy gun is half as long again as that ofa — 


that the “life” of a Krupp 


. wire-wound weapon, and impressive figures have been quoted to su 
this contention, which it is important to Messrs. Krupp to establish if they 
are to maintain their present world-wide patronage. As is well 


the “life” of a rifled gun d ds upon its caliber, or in other words upon 4 


the volume of the powder charge, the gases of which are responsible for 
the damage done to the rifling and the consequent loss of accuracy. Ac 
cording to well-authenticated German statements, the durability of the m- 
inch B. L. (28 cm.) is 30 per cent greater than that of the 12-inch B. L 
(30.5 em.), a fact which may partly explain the original reluctance of the 
German authorities to abandon the smaller caliber weapon, and the per- 


sistent o i of active naval officers to the proposed adoption of the _ 
14-inch 35-6 em.) B.‘L. Although no official data have been given out, 
the “life” of the Krupp 14-inch model is unofficially cctiniehed: at from 
80 to 90 rounds. If this estimate is reliable, it would seem that the — 


British 13.5-inch B. L., which in its improved state fires as heavy a shell 
as the German gun, viz., 1400 pounds, is quite equal in every way to the 
Essen product, as it is understood to be good for at least 80 or go full 
rounds without deterioration. In the important factor of weight, too, the 
British gun is said to have the advantage. The ballistics in both cases 
are a matter of surmise to the uninitiated, but judging from former 
oes the muzzle velocity of the British gun should exceed that of the 
rman. 


Altogether it is fairly evident that the latest achievement of British 


ordnance makers need fear no comparison with the best German guns in 


regard to power, accuracy, or durability. It is admitted even in Germany 
that, except perhaps for the practically unknown Krupp 14-inch B. L, the 


British 50-caliber 12-inch weapon mounted in the later Dreadnoughts, is 
the masterpiece of naval artillery. This appears to be the opinion of all 


who have had any practical experience of the weapon in question —Naval — 


and Military Record. 


Improvep Loapinc Apparatus.—If the present inspector of target prac- 
tice closely follows the example set by his predecessor, we shall shortly 


be in ion not only of the results of the heavy and light gun-layers’ y 
i last y 


test o ear, but likewise of that still more severe test of real gunnery 
efficiency, namely, battle practice. One of the most interesting points to 
attract the attention in this latter competition will be the rapidity of fire 
from the 12-inch guns. The service of ammunition from the magazines 
and shell-rooms to the primary guns of our battleships, is admittedly the 
best in the world. The old well that led from the turret to the shell- 
room at the bottom of the ship and supplied projectiles and charges by 
means of running the whole distance, has long since been abandoned 


by British designers, and only the large warships now relegated to the ~ 


third and fou divisions of the home fleet are fitted in this manner. 


the later ships the service is cut in half, to the great advantage of He q 


supply and safety, as an ample series of shot and shell and cordi 
charges is always on its way from the magazines and shell-rooms to the 
loading positions in the turrets, without there being any probability of a 
shell from an enemy’s ship finding its way among them. In their later 
ships the Americans have likewise abandoned the old well system and in- 
troduced a service approximating closely to our own. What this se 
is capable of in expert hands with 12-inch guns, will be gathered from 
the rapidity of fire attained in last year’s gunnery competitions in our own 
fleet, and a comparison can then be made with the rate of fire 
on the Orion’s gun trials with her 13.5-inch weapons. It is believed that 
there is little or no reduction in rapidity owing to the increased 
of the Orion’s ammunition, which, it must be admitted, is a very satis- 
factory state of affairs, creditable alike to the designers and mani ) 
3 the various machines used in loading operations—United Service 
asette. 
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Tue Procress or War Marertiat 1n 1911.—Trouble im Morocco, war in 
i, jealousy between Italy and Austria, and unrest in the Balkans, 
; combined to render the past year a busy one for manufacturers of 
_ war material. The greater powers, with the exception of Italy, had 
already completed their armament of quick-firing field guns, and have of 
late been turning their attention to field howitzers, mountain guns, and 
frontier defence guns. All the armies have been increasing their stocks 

of ammunition. 

Field Guns—No new field gun has appeared. The Deport “ scissors 
trail” gun, already described in these columns, was tried in England in 
tort, and did well. The Krupp semi-automatic field gun was described 

' and illustrated in The Engineer of June 2, 1911. Italy requires some 600 
field guns to replace the old semi-quick-firers, and is now holding com- 
"petitive trials for their supply. Only two patterns of guns have been 
& for trial, namely, the Schneider differential recoil field gun and 
- the Deport gun mentioned above. A sum of two millions sterling has 
_ een sanctioned for re-armament. Incidentally it was stated officially 
’ that the price paid to Krupp’s for a battery of six guns, 18 wagons, one 
<3 wagon, and 7200 rounds was £22,000. Servia has ordered 160 quick- 
guns and 150,000 rounds of ammunition from Schneider's; these are 
y similar to the Schneider guns already supplied. The con- 
for the conversion of 100 of the old Servian 80-mm. guns was given 
- t Ehrhardt’s. Chili has ordered 200 field guns from Krupp’s; the gun is 
4143-pounder of the standard Krupp pattern, similar to the Italian gun. 
is to fire both shrapnel and universal shell, Bolivia has purchased three 
ies from Schneider’s of the same pattern as the Spanish gun. China 
ordered 18 field guns and 6000 rounds of ammunition from Skoda, of 
ich 12 were delivered last year. The gun is a 14.3-pounder with Skoda 
breech; it has the independent line of sight and traverses on the 
tree. Small side shields are fitted to close the gaps between the main 
and wheels. The buffer has piston valves and no check buffer. 
4 feet 3-inch wheels, with 3-mm. shield, the weight in action is 
ewt., and the weight limbered up with 32 rounds is 30.5 cwt. Spring 
hooks are fitted; there is an automatic fuse setter without differ- 
ential corrector, and a portable observatory, to be mounted on the wagon, 
is supplied. 

"§ ©GHorse Artillery—The French are holding trials to select a gun to re- 
, oe their present H. A. gun, which is too heavy. The ammunition is to 
 & the same as that of the field gun, namely, a 15.85-pound shell with 
) charge giving a velocity of 1730 foot-seconds, and the weight behind the 
_ team with 24 rounds is not to exceed 30.5 cwt. These conditions seem 

| difficult to realize except with differential recoil. 
Mountain Guns—tTrials are actively prerens but no large order has 
executed. The type required for central Europe is a 14.3-pounder 
_ with M. V. about 1100 foot-seconds, capable of 45 degrees elevation, and 
@ itully shielded. This necessitates either the employment of a gun in two 
; 3 ally weighted as in the Schneider-Danglis pattern adopted by 
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’ ; reece, or else the differential recoil system. The former sys- 
tem is considered simpler and more practical. Thirty 12-pounder guns of 
type were ordered by Turkey from Schneider’s as the result of the 
“# competition held in 1910, and were delivered in the course of 1911. Bolivia 
“has ordered a lighter pattern of this gun from the same firm, namely, a 
| pounder with M. V. 985 foot-seconds, weighing 10 cwt. in action and 
_ forming four loads without shield, Nine batteries are being supplied. 
or has purchased two mountain batteries from Ehrhardt’s; this gun 
has oe peree! recoil, and is a 14.3-pounder, M. V. 900 foot-seconds, firing 

ell. 
Howitzers —The Germans have issued a new 4.2-inch quick-firing field 
t, firing a 31-pound shel! with pointed 4-caliber head, M. V. 985 foot- 
The shape of the head is a cubical parabola, which form is now 
superseding the ogive for field artillery projectiles. Only universal shell 
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are used. The howitzer is 14 calibers long, and the cradle has 
trunnions, with constant long recoil. It is sighted with the p 
telescope, and is fully shielded. The weight in action with 4-mm. s 
is 22.5 cwt. The new Dutch howitzer is a similar weapon, but of 
3.75-inch caliber, firing a 22-pound shell and weighing 20 cwt. in action. 
new Austrian howitzer is still in the experimental stage; it is of , 
caliber, firing a 32-pound shell with M. V. 985 foot-seconds up to 2 
degrees and 1050 foot-seconds above that elevation. It is capable of 9 
degrees of elevation. It has the independent line of sight, with 
drum ted in meters for all six charges; it traverses on the a 
tree. ith rear trunnions and constant long recoil, on 4-foot wheels, it 
weighs 23 cwt., but it is desired to reduce the weight to 20 cwt, and | 
differential recoil is now being tried with this object in view. The 
Austrians recently mounted a 9.4-inch howitzer and carriage for trang 
rtation on three too horse-power Daimler motor wagons, so as to render 
it available with the field army. Servia has ordered 30 batteries of field 
howitzers from Schneider of Creusot. iq 
Field Artillery Ammunition—Combined shrapnel and high-explo 
shell, now s fed “universal shell,” are coming into vogue since the in 
troduction of this projectile for the new German howitzer, and all th 
leading makers have patterns of their own. Krupps use an axial highs 
explosive burster in the shrapnel, while Ehrhardt and Schneider put tf 
burster in the head. Besides this, the shrapnel! bullets are packed 
trinitrotoluol, which detonates when the shell is burst with percussion 
fuse, but burns quietly when it is burst as a shrapnel in air. Modem” 
field shell of this type contain about 45 per cent of bullets, three to i 
ounces of picric acid in the head or axial burster, and 4 ounces of T. N. T 
among the bullets. Macarite, an explosive consisting of 28 parts T. N. T. 
and 72 parts nitrate of lead, has been introduced in Belgium for filli 
high-explosive shell. ee 
alloon Guns.—The Coventry Ordnance Works have produced a new © 
balloon gun, and Krupp, Fhrhardt, Schneider, and Skoda have all 
plied a few experimental guns. These are all high-velocity 12-poundets, ” 
mounted on motor wagbns, and firing smoke-trail shell with sensitive — 
fuses. They are of little use against aeroplanes, and the authorities are — 
waiting to see whether military dirigibles will be introduced on any ex 
tensive scale before ordering guns for their destruction. a 
Small Arms—The great powers are delaying the issue of automatic” 
rifles, since if any army were to introduce a new rifle its neighbor 
immediately produce another and possibly a better one. The only new © 
automatic rifle issued in 1911 was the Genovesi-Revelli, of which 6000 were 
manufactured at Terni, Italy, for the Bersaglieri cyclists. The Austrians © 
have a new ranging bullet for infantry, which is exploded on impact by 4— 
cap. It is stated that the strikes of a half-section volley are visible at 1200 a 
yards. Experiments are being conducted with rifle grenades w Es 
about 2 pounds, fixed to a rod loaded into the muzzle of the rifle, 
these have not at present been adopted as a service projectile. Machine 
guns are still being manufactured in large numbers to complete the arma- — 
ments of the jae powers, the favorite patterns being the Maxim, £ 
Hotchkiss, and Schwarzlose. Automatic pistols are replacing revolvers on 
in all armies except our own. There is a tendency to evade the difficulty =~ 
of combining an efficient man-stopping bullet with slight recoil by the 
use of a large-caliber aluminium bullet; thus the Schonboé pistol is of 
.450 caliber and fires a 63-grain aluminium bullet with a velocity of 
foot-seconds. The high velocity gives great accuracy at short ranges, 
the recoil is very slight. Real 
Fortifications.—Italy and Austria are still busy fortifying their coasts — 
and frontiers against each other. The Italians are constructing powet , 
defences on the Adriatic coast, to be armed with 12-inch guns and 12- 
howitzers. Six 40-caliber 12-inch wire-wound guns have been 
from Armstrong’s at Pozzuoli for the defences of Venice, and the new 1> 
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inch gun is spoken of for the Brindisi forts. On the land frontier, both 
sides are mounting 6-inch and smaller guns; Skoda has an order for 50 
steel cupolas for machine guns and small quick-firers. These are 8 inches 
ick, cast in one piece, and weighing 5 to 20 tons. The same firm is 
out revolving turrets for 4-inch howitzers firing up to 70 degrees 
; and for muzzle-pivoted 6-inch guns. Chili is making Iquique 
into a first-class fortified harbor armed with Krupp guns, and is building 
defences at Arica and Tacna. The Turkish Government, in January, 1911, 
decided to “ee a large sum on coast defences, including £75,000 for the 
armament of Tripoli, but nothing was done till too late. 
_ Air Craft—The numerous accidents to the great dirigibles have, to some 
extent, encouraged the construction of miniature dirigibles, which are 
ch and handier tkan the unwieldly Zegectins and Parsevals. Thus 
the ad-Forsmann dirigible is of only meters capacity, weighing 
under g cwt. It is non-rigid, with one ballonet, and has a 24 horse-power 
engine coupled direct to the propeller. It is stated to have attained a 
of 25 miles an hour, but even this would limit its employment to 
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explo: Pe. breezes. On the other hand, the German military dirigible L. Z. 9, 
¢ the ins ‘launched in October, 1911, is a large airship with three motors, capable of 
d all _ @miles an hour. Aeroplanes are now being built with more regard for 
cial a ‘stability and less for speed. Thus the Lohner-Daimler biplane, adopted 
r put the) — by the Austrian Army, has the upper plane curved sharply backwards at 
acked in| the ends like the wings of a swallow, while the area of the lower plane 
ercussion — only one-third of that of the upper plane. This construction is said to 
Modern — great stability in rough weather. With 70 horse-power engine and 

four _ propeller, this plane has a speed of 43 miles an hour. A new pro- 

T. N. hee for use from aeroplanes and dirigibles is a torpedo-shaped bullet 
T.N: he f ing one ounce, intended to be simply dropped on troops below. 
or filling — to its shape this bullet acquires sufficient velocity to kill a man 
ee dropped from a height of 2400 feet. Since a military dirigible of 

da the L. Z. 9 type can carry some 16,000 of these bullets as ballast, she would 


capable of causing considerable annoyance to the enemy’s troops. 
Searchlights—The Russian Army has taken the lead in oo - means 
_ of illumination for troops engaged in night operations. Five hundred 
_ motor projectors are being issued to infantry regiments and staffs, and con- 
__ siderably more will be required before the whole army is equipped. 
Telegraphy and Folapbonye-ribe Bellini-Tosi system of directive wire- 
less, described in The Engineer of January 7, 1911, has been improved by 
| the addition of a second crossed aerial. ere are now seven fixed coils 
_ and one directive coil, and it is stated that the loss of power which con- 
 Stituted the defect of the original apparatus has been almost entirely 
_ overcome. Major Squire, of the U. S. Signal Corps, has invented a 
multiple field telephone which enables ten stations to use the same cable. 
; Field telephones have been issued on a large scale in the French, German 
‘and Italian Armies. 
_ Mechanical Transport.—For ordinary war transport the authorities rely 


= 





Machine § #pon the motor vans and lorries in use in the country. But a demand for 
1e arma- | ‘Special fast transport vehicles has recently arisen. The Italians have con- 
Maxim, § verted their rifle regiments into cyclists, and are now holding trials to 
evolvers select a pattern of fast 2-ton lorry to form the transport of this corps. 
difficulty §  #§§ ‘The French are organizing mobile frontier forces consisting of large 
‘by the 9 bodies of cavalry and cyclists, and about 400 light motor wagons will be 
ol is of 9)  equired, since these forces are to keep up their transport complete in 
of 1 4 peace time.—The Engineer. ° : 
28, } 

! Tue Setr-Scorinc Rirte Tarcet.—Invented by Lieut.-Commander M. 
r coasts St. C. Ellis, U. S. N.—The mechanism is exceedingly simple, consisting of 
ower ful @number of designating plates made of special treatment Vanadium steel, 
12-inch 9 jut to the size and shape of the target. These plates are guaranteed to 
ordered — stand the impact of the new Springfield bullet indefinitely. It was found 


new 1 that the unhardened steel plate, one inch thick, would not withstand the 
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new Springfield bullet; whereas this _— plate, of only half that thick — 
ness, will endure the impact indefinitely. . 

These designating plates are suspended from a central holding spindle” 
by steel radial springs. Back of the designating plates and protected — 
thereby is a steel shuttle board which holds the contact-making members, 
The action of the target when struck by the bullet is as follows: The 
plate which is hit yields slightly against its m mg thus taking up the 
powerful blow, while the contact-making shuttle, which normally touches 
the rear of the — flies backward against the tension of a weak spiral 
spring and completes the electric circuit, making a prolonged contact. The 
electric circuit thus completed, passes through 3 pe cables and — 
actuates an annunciator made up as a replica of the target itself; this — 
annunciator is set in close proximity to the firer. Each designating plate 
on the target has its corresponding section on the annunciator. ena 
oe ag ay plate is struck a white drop with a black number falls into a — 

ole in the mage jigmewe section at the firing line. The man who is 
as 4 can thus tell, even before the report of the impact of his bullet — 
reaches him, where it has struck the target. An electric set-back returns 
the drop to its original position at the will of the operator and the target 
is thus ready for the next shot. A battery of 24 volts furnishes the 
electricity. 

The target is portable and does away with pits, tunneling and ex- 
pensive range construction. Even waste land can be used for ; 
making it possible for small organizations to own a target and rent te 
land for stated periods. In fact it can be transported from one town to — 
another, and several companies can thus use the same target, or a man- — 
of-war can carry the targets on board and set them up on shore in a short 
time for practice, thus obviating the necessity for visiting a regular target 
Tange. ig 

As there are no men employed as markers, all danger is eliminated, and 
persons who like to shoot can go out alone or in small groups outside of ~ 
working hours and enjoy small-arms practice. One can shoot alone a 
well as with a squad and all that is necessary to do is to throw in the — 
switch and go ahead. There is nothing about the mechanism that can get 
out of order. All the working parts are completely incased in a sheet 
iron en bos spe it necessary to have only a covered firing point to 
use it in all kinds of weather. If desired, a screen may be placed in front © 
of and out of the spatter zone of the target. % 

During the = nine months a ta of this type has been in constarit i 
service at the Mare Island Navy Yard, San Francisco, where it has shown ~ } 
such good results that it has been ordered purchased by the Navy De 7 F 
partment. A duplicate of the target has been hit over 200,000 times with 7 ' 
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the new Springfield rifle, the striking energy of whose bullet at 200 yards 
is 1678 foot-pounds. This is a pretty severe test, and it is interesting to ~ 
note that the target shows today no signs of deterioration. 

As regards the effect of quick reading of results in popularizing rifle — 
»ractice, we note that a divisional officer from one of the ships on q 
acific coast has stated that the marksmen whom he took to the for 

rifle practice were keen to fire at the target, when not otherwise cael 
with the result that, during the three days this division was on the range, 
the target was in constant use.—Scientific American. 


Frencn Navat AmMunition.—M. Painlevé, reporter on the French 
Estimates for 1912, expresses the view that there is no reason for chang- 
ing the character of the powder supplied to the navy. He would prefer — 
the now notorious B powder to the powerful progressive explosive of the 
Germans. He thinks that all that is required is to have the B 
homogeneous and carefully prepared. Foreign critics, he believes, are of 
this =— This powder is at least equal to nitroglycerine powders, 
who sufficient authority to lay down the rules of manufacture of — 
give confidence to seamen? Who is to fix the period of stability for the 
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powder? He says there must be no mixing of powders whose age differs 
more than three months. The condition of manufacture must be estab- 
lished, and the services must be secured of eminent chemists, who have 
trained in the laboratory of the polytechnic school. M. Painlevé 
the navy should have a factory for guncotton and two for the 
existing powders. The history of the powders, not only from Pont-du- 
Buis, but from other factories, must be carefully scrutinized. The navy 
must exercise a permanent control over the manufacture, and the new 
arrangements on this head can only be regarded as a step in the right 
direction. M. Painlevé also makes some comments on the system of 
storing ammunition—Army and Navy Gazette. 
This corresponds to the general view of American chemists and powder 
manufacturers. Nothing is wrong with the French powder, it is simply 
not made properly. 


Suirs’ Macazines. Precautions for their Safety. (By an expert).— 

' With the disaster to the Liberté still fresh in our minds, it may not be 
_ amiss to discuss the important question of how magazines should be 
treated, with the view of elin-inating all possibility of any similar occur- 
rence. As the present writer understands the matter, the disaster which 


years ago, where both due to two causes, the nature of the powder 
is employed in French men-of-war, and the failure to iently 
e the conditions in the magazines in which the powder was stored 
provide against the peculiar action to which such powder is subject. 
occurrence of the explosion on board the Liberté, following that of 
Jéna, naturally led yoy, Pe those who have studied the subject, to 
: that the explosion on board the United States HH Maine, which it 
“will be remembered led almost directly to the Spanish-American War, 


. _ oecurred on board the Liberté, and that which occurred on board the Jéna 








i a ‘might also have been caused in the same way. The report of the experts 


who investigated the question nullifies this supposition. According to the 
 feport, although the principal damage which was done to the Maine was 
_ due to the explosion of her own magazines, the primary cause was the 
=e ion of a bomb or a charge of some kind under her bottom. The 
heat caused by this explosion led to the later explosion of the own maga- 
| ines, and the question may therefore arise whether the use of similar 
powder in the American Navy as in the French Navy did not amount to 
what lawyers call a contributory cause. At the present time, as the writer 
understands, only France, Russia, and the United States use the particular 


‘7 which is believed to have caused the disaster on board the Liberté, 


their navies. As he understands the matter, the powders used in the 
; and other navies mentioned differ in their properties from that 
_ used in the navies of the United Kingdom, Germany, Japan, and Italy to 
avery important extent. The powder used in the French and American 
_ Navies has the great advantage that it has not_such a great erosive effect 
_ upon the gun barrels as the powder used by Great Britain and the other 
_ powers named. This is undoubtedly an important advantage, in view of 
_ the increasing size of the guns mounted by the modern battleship and of 
| their increasing cost. It is not — that the life of the gun is shorter 
with powder used in the British Navy, and therefore the gun must 
either be relined or replaced after a certain limited period, but in case 
of war the limit of its useful life might have an important bearing upon the 
of a war, and even upon the fate of a particular action. Hence the use 
less erosive powder by the United States Navy. In both powders 
an attempt has been made to place as high an explosive power as possible 
within as small a compass as possible, consistent with the whole of the 
ive power being brought into operation within the time that is avail- 

for the burning of the charge. : 2 ‘ 
Complete Combustion —One of the problems with which artillerists have 
been faced since the advent of rifled guns, with their ter accuracy, 
muzzle energy, and the increased energy required to be expended 
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upon the shot or shell before it leaves the mouth of the gun, has been 
complete combustion of the charge. In the old smooth-bore gun, as 
so many other machines of the old days, no effort at accuracy or economy 
of powder was made. The one thing aimed at was to force the spherical — 
mass out through the gun at as high a speed as could be managed under 
all the conditions. With the modern gun all that has been altered. The 
space that can be allotted to the powder charge is strictly limited, the time — 
during which the charge is exerting its power is also strictly limited, -# 
the problem involved in utilizing the power to the fullest extent is by no 
means an easy one. The powder ch in a gun and the charge of gas 
and air in a gas engine are very much alike. The action is almost the same ~ 
in the two cases... The piston of the engine corresponds to the 
or shell in the case of the gun. In both cases the force exerted upon the 
piston or u the shot or shell is due to the heat liberated by the burn 
ing of the charge, and the consequent instantaneous expansion of the prod- 
ucts of combustion. The more quickly the charge can be burnt, the 
rapid is the development of heat, and the greater and more rapid is the — 
expansion of the gaseous products formed by the combustion of the 
charge. But in both cases, if the combustion goes on at more than a 
certain s the whole of the charge cannot be burnt. In the gas engine 
and in the gun the object to be moved, the piston and the shot or 
commences its motion almost immediately the charge is fired; and, there- 
fore, unless the ignition can penetrate to every part of the charge befor 
the shot or shell moved a certain distance in the case of the gun, 
before the exhaust valve opens in the case of the gas engine, a portion of : 
the charge may be blown out unburnt. 2 
Modern Powders.—On the other hand, it is of great importance that the 
pressure behind the shot or shell in each particular case shall be as unk 
form as possible. That is to say, good shooting, accurate shootin 1 
large percentages of hits require that the force with which the projectile 
is ejected from the gun, and the manner in which the force is applied to 
the projectile, shall be as uniform as possible under any given conditi 
It has a“ proved that all smokeless powders, which include practically 
all powders now used in the navies of the world, increase the pressure 
which they developed when fired in the gun if they have been exposed to” 
a temperature above a certain figure. For the powders used in the British” 
Navy a temperature of 20 degrees Centigrade, corresponding to 68 degrees 
Fahrenheit, is the limit. All powders of the modern kind, into which — 
nitroglycerine enters, have the property that is common to a great many 
chemical compounds and chemical mixtures—that almost from the moment — 
of their being made up decomposition commences, with a certain genera- 
tion of gas. It is a peculiarity of nearly all chemical compounds which 
behave in this way that the decomposition and the delivery of gas increase” 
very tp with increase of temperature. The powders used in the 
British Navy have the great advantage that they do not require to be 
hermetically sealed, while the powders used in the French an l 
and Russian Navies do. Hence it follows that with powders in a 
nitro-cellulose is the principal ingredient, if they are exposed to tempera — 
tures above those mentioned, gas is liberated freely within the sealed 
pac containing the powder. The continued liberation of gas is very 
much like the continued generation of steam in a steam boiler. If it com ~ 
tinues, and there is no safety valve, a time arrives when the pressure set 
up by the gas bursts the case in which the powder is enclosed. In addition — 
to this, the compression of any gas, however produced, raises its t ‘ 
ture, and in the case of the gases liberated by the decomposition of the — 
powder, the time at which the case is burst may coincide with the ‘ 
at which the heat present is sufficient to ignite the gases themselves. In ~ 
any case, if ignition takes place before the case is burst, a greatly im- 
ereased generation of gas results, followed immediately by the 
of the case and the liberation within the magazine of-a consi 
quantity of heated gases. Bearing in mind that there will usually bea — 
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of other explosive in a state of strain, at least in the magazine, 
result which followed in the case of the Liberté, the Jéna, and in the 
is practically a natural sequence. 

es on Peabereiure tale, as to the conditions under which 
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red. magazines have to do their work, to hold their charges of explosives harm- 
, the less. Magazines are necessarily placed low down in the ship to be out of 
nited, and _ the way of shell. Necessarily also they are connected with the turrets 
is a or barbettes they are supplying by masses of iron. They are also en- 
e i 5 masses of iron. The whole ship is a mass of iron. The ship, 
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way, is propelled by steam generated in boilers, and conse- 
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the ' quently a considerable amount of heat is liberated there, apart from that 
one _ employed in raising steam, and the conducting mass of metal of which 
the burn. & the ship is composed carries the heat in all directions, and amongst others 
the bene @ sto the wall of the magazine. Further, when firing takes place, a con- 
the siderable quantity of heat is liberated within the turrets and barbettes, 
sid is aaa _ and this is conducted directly to the magazines below. The result is, 
n of the naturally, that the temperature rises within the magazines, and if powder 
e than 9 Mana ‘is carried which is obliged to be hermetically sealed, and no means are 
as cael taken to neutralize the rise of temperature, the decomposition and genera- 
or * & of gas described above goes on continuously, and the disastrous re- 
d, there oh that have become only too familiar follow. 

re before How Magazines should be Treated—The magazines of most navies, the 
gun, and believes, are already treated by the circulation of air that has been 


continuously passing through them. He would suggest that it 
be possible to lessen the work which the air has to do, and to in- 
the safety of the magazine by insulating it thermally wherever it 
possible. There are a number of thermal insulators employed by re- 
tion engineers to line cold chambers on the inside. The problem 


v 
a. 
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5 ved in keeping a cold chamber cool is exactly the same as that in- 

volved in keeping a magazine cool. Heat may be prevented from entering 
aos 9 ine, and any heat which does enter may be carried away. There 
will be difficulties in the way of thermally insulating a magazine in the 


ie as a cold chamber designed to preserve produce is insulated, 






a good deal may be done. As with electricity, there is always the diffi- 
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om of providing efficient insulation, because the thermal insulators are 
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da a ically weak. Some of those that have recently been put upon the 
o which § market, compressed cork for instance, are very much stronger and more 
at many “fs fasily applied than the earlier forms, with which wood casings had to be 
moment Sie” built and the insulators filled in loosely and rammed down. Compressed 
genera | cork, the writer believes, could be applied to line the walls of magazines, 
s which © | +~—«8@ that there would be no direct transference of heat in that direction; 
increas Mn the roof and floor could also be lined, and it would be possible, he be- 
\ in the a lieves, by careful design, to work in insulators, so as to reduce the amount 
© to he ee of heat transmitted even from the turrets. 
merican § For cooling the magazines, after all that is possible has been done in the 
1 which © Way Of insulating them, the cold air system already in use could hardly 
empera- be improved upon. The use of cold dry air is the latest development em- 
. sealed -¢ nloyed by refrigeration engineers. It has the important advantage that it 
'* very _ clears all moisture out of the room it is employed to cool, and this will 
it com be of great value in the case of magazines, and particularly with the 
sure set used in the British, German, and other navies. Moisture plays an 
sddition t part in the decomposition of the powders referred to above. 
a ith the powder used in the British Navy, hermetically sealing is not 
rr necessary, and therefore the passage of a current of cold dry air over the 
he time surfaces of the packages containing the powder will carry off any moisture 
a. _ that is liberated and keep the powder dry. The old saying, “keep your 
atly in- dry,” is as important today as it was in the Napoleonic warts. 


Cooling air by passing it over a grid of pipes. in which either cold brine 
or carbonic acid gas is present also dries it. The capacity of air for hold- 
moisture increases with its temperature, and consequently if the tem- 
perature is lowered the ability to hold moisture is also lowered, and the 
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moisture is deposited upon any cold surface that is present, and the air 
passes on dry. It appears to the writer that the cooling air might he 
carried with advantage below the figure that rules in the British avy— 
Naval and Military Record. 


Tue INPLAMMABILITY oF CeLLULom.—It is well known that celluloid is — 
highly inflammable and on various occasions has caused loss of life and 
property. The chemical process of its combustion has recently been studied — 
by Dr. Panzer, of Vienna, and the results of his experiments are of great — 
value to science and industry; as they show a way of dealing with a celly- _ 
loid blaze. This substance does not ignite spontaneously; but it was 
found that after extinguishing the flames of a piece of burning celluloid — 
decomposition would still go on, and would continue even in a 4 
filled with carbonic acid or steam. This shows that atmospheric 
is not necessary for decomposition; that a fire caused by celluloid can 
only with difficulty be put out with water, and that ordinary chemical fire 
extinguishers are useless. The flameless combustion starts at a tempera 
ture of but little over 100 degrees Cent. (212 degrees Fahr.) so that the de- 
composition may be started by a flame situated quite some distance away, 
The white vapors resulting from the combustion form an explosive mix- 
ture with air. To extinguish a celluloid blaze in a building is a most ~ 
difficuit task, if not impossible. On account of the rapidly spreading © 
flames and the excessive heat of the fumes (nearly 750 degrees Fahr) : 
the seat of the blaze is almost inaccessible to the fire fighters. Ignition 
and gasification of celluloid may be caused by an open flame or simply ’ 
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by heat. The temperature required for decomposition lies between 105 
to 185 degrees Cent. (221 to 365 degrees Fahr.), therefore a hot stove can — 
cause the decomposition. If a piece of celluloid is slowly heated, it may ~ 
be observed that it softens at first, then blisters begin to appear all over 
and suddenly decomposition sets in, sometimes accompanied by flames § 
The products of dissociation consist of gases, liquids and carbonaceous ~ 
matter. The colorless gases contain carbon monoxide and nitrogen oxides — 
and are therefore extremely poisonous.—Chemiker Zeitung. a 


Discussion oF THE “ Liserté” IN THE French CHAMBER.—The official 
Liberté inquiry was conducted by a board of line and staff officers headed — 
by Rear-Admiral Gaschard, a highly thought-of officer, whose name alone ~ 
was a guarantee of wisdom and impartiality. ; 

This board’s report was awaited with great anxiety. It was remarkable “9 
for its moderate tone and clearness, showed the efforts made in search of 7 t . 
the truth, and concluded that the cause was the spontaneous burning of a 7 
cartridge of B powder in one of the forward two starboard 19 cm 7 
magazines. ; 

In the Chamber, all the speakers, with the exception of M. Painlevé, 
have accepted this. Although he considers this cause quite probable, yet — 
he still is in doubt, and refuses to attribute only to the powders alone — 
the responsibility of the disaster. “You know,” he states, “that this is — 
the conclusion of the board of inquiry, and I must say that, without feel ~ 
ing certain, I consider this explanation as the most reasonable.” M. a 
Painlevé is by no means certain that a fire had not started from some — 
other cause in the 19 cm. magazines. “Everyone recalls,” he states, “the 
value of the witnesses at the inquiry, I am not very sure that it is neces- 
sary to deviate from the unlikely theory according to which the beginning 
of the fire started in magazine of 47 mm. and 65 mm. which contained the 
oldest ammunition, put up in 1808.” , = 

We will consider, as well grounded, the doubt expressed by M. Pain- 
levé on the particular magazine which might have been the starting point 
of the accident. ‘ F : 

The verdict of the board rests on a lone witness, that of a sailor who 
was on the upper deck, and who heard three successive explosions, sepa 
rated by an appreciable interval: “There are three cartridges of 
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® scame pile which have successively exploded,” concludes the board, but this 
d the air F finding is not certain. 

















be But the question of knowing in what condition the decomposing powder 
1 Navy— — grains would have to be to ignite was made the object, in 1907, at the 
central of Poudres et Salpétres, of experiments which led to 
conclusion that a proportion of decomposing grains in the charge would 
liuloid jg @ not imply the danger of ignition, and that it would be necessary to have 
life and | decomposition in bulk, as in the experiments at Versailles, to place the 
n studied powder in the condition for spontaneous ignition. 
of great These experiments tended to prove that the presence of some decom- 
h a cellu. grains in the magazines which burned the Liberté would not be 
it it was a presumption in favor of the hypothesis of a spontaneous ignition. 
celluloid. 9% M. Chautemps knows well that the powders have been made without any 
a ; but he believes in other causes of the disaster. 
Cc 0: We would not have had the disaster of the Liberté if the suspected 
tloid can _ magazines had not contained all the fe ge elements for making a huge 
mical fire fire follow an explosion of 50 seconds of the powder B; it is a big fire, a 
t e of wood, and of paints, which in 19 minutes caused the explosion of 
at the de- — shells. ? : 
ice away, — In the Chamber, M. André Lefévre, whose remarks are always well 
sive mix- d and in perfect good reason, has held the theory that our war 
} @ most well made is good, but that, like all powders in the world, it ~ 
preading — s careful watching; the powder B, of which he accepts the spon- 
s Fahr. ignition, has been, in the explosion of Liberté; only the match 
Ignition the fire to the woodwork and the paints; the flames of the powder 
r simply — have been powerless, because of their short duration and of the 
yeen 105 of shells, to bring them to the temperature of the explosion of 
tove can ite, but they lighted a big fire, a fire of wood and of paint, in which 
, it may shells have grown hot, following the words of M. Lefévre, during 
all over minutes, and thus the shells exploded. 


; flames. 4 The shells are the only real dangerous element to the safety of the 


onaceous § vessel. A magazine ought not to contain wood, paint or shells. 
n oxides §&  .-- The experiments at Gavres showed the need for the separation of 
ithe shells, of the exclusion of all combustible matter, of the installation 
‘Si of instantaneous flooding apparatus, maintained constantly under pressure, 
e official — and an automatic starting device! We know that the disposal of the 
; headed § or of ignition charges installed in the cartridges and the tanks 
ne alone § fender more and more probable the extending of the fire from one cartridge 
tothe next! And we keep, nevertheless, in the powder magazines, wood, 
narkable — paint and shells! The flooding under pressure, the flooding automatic 

earch of ' were not even studied! We are now studying them! 

ing of a j ' The true responsibility lies in the conditions, and it is not only against 
19 cm the spontaneous combustion that precautions ought to be taken; the most 
"| © Stablé powder would be exploded by awkward handling of the cases, fall, 
ainlevé, § Ff friction, or by secondary causes of which we have seen so many ex- 
able, yet § amples, as the neighborhood of a warm bunker. It is unfortunately not 


rs alone a4 ca to think longer of malevolence. 


this is the necessary precautions have been taken against the conse- 
mut feel- 9 quences of a sudden ignition and against the existence of faulty ammuni- 
e.” M _ ton, our sailors will be able to have an absolute trust in the worth and 
m some the security of the fighting implements placed at their disposal.—Trans- 
es, “the lated and abbreviated by the Editor from Le Moniteur de la Flotte. 

s neces necessity for removal of wood and paint from our magazines is 
ginning here again emphasized. 

in 


Resutt or “ Liserré” Courtr-MartiaL—The court-martial, presided 

Pain- over by Admiral Jauréguiberry, has exonerated from all blame the officers 
point } of the battleship Liberté, in connection with the recent disaster. 

in Jaures was relieved of responsibility because of his absence 

who from the ship on leave at the time, and the court-martial not only ac- 

sepa- : | Lieutenants Garnier and Bignon, but warmly congratulated them 

f the §) oOmtheir behavior at the time of the accident. 
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Lieutenant Garnier was temporarily in command of the Liberté at the © 


time of the explosion, which resulted in the death of 235 men and us 
injury to nearly 100.—The Navy. ie 


; 

Armorep Suips or Not?—A correspondent suggests that even as the tie 
use of gunpowder in warfare led to the abandonment of suits of 7 pA 
as a protection to the caparisoned warriors of old, the all-big-gun ideaain 
battleships may soon lead to the abandonment of the custom to protect — we 
the vital parts of ships of the line with armor plating. The analogy ' 
no means as irrelevant as it may appear at first glance and deserves 
than passing notice, being based upon the superiority of the gun over th 
armor plate. From the time of the epoch-making armored F - to 
batteries engaged at Kinburn down to the present day a bitter duel has a 
been fought between the gun and the armor plate. Sometimes the armor — 
plate has won, but always the gun has regained the mastery; and this 24 
mastery over the armor plate obtains today, with the additional factor 
that for its given weight something like finality has been reached in 
plate resistance and big guns of today shoot through this finality : 
ease. The 13.5-inch gun mounted on the King George V class of 
British battleships throws a projectile of 1250 pounds in weight which 
pierce 14.4-inch of Krupp cemented armor plate at 7700 yards. At '% 
yards, the same shell will pierce 16.3-inch of Krupp plate. The 1582 to 
pound missile of a 14-inch gun will pierce 15.6-inch of Krupp plate at eae 
7700 yards and 17.3-inch at 5400 yards. The 1950-pound shell of a 15-inch 
gun would go through 17.2-inch of plate at 7700 yards and through 8 
inch at 5400 yards, while a 16-inch weapon firing a 2367-pound shell we : 
penetrate 20.5-inch of armor plate at 5400 yards and 188-inch at ’ 
yards. Of course, armor wil! keep out the shells of the secondary © 
battery, but at the ranges contemplated for future warfare, outside 
anti-torpedo protection the secondary armament need not be taken i 
consideration. At the rate of one hit per minute, which may be con- 
fidently expected of well-trained gunners, it is inconceivable that 
amount of armor on a battleship could resist the terrific impact of as 
cession of shells fired by a ship mounting, say, ten 14-inch guns. Outsi 
of the economical advantage in discarding the costly armor protectic 
how could an unarmored ship of the line be built with offensive po 
superior to that of the armor-plated ships? Simply by utilizing the se 
tons of weight and the two and a half million dollars thus saved to 
crease the speed and double the number of the guns. Imagine a battle 
ship with a speed of 40 knots and armed with twenty 16-inch guns firing 
projectiles weighing about a ton apiece. Such a ship could destroy a 
squadton of present-day battleships by reason of the terrible s i 
power of its guns and its ability to choose its own range and outsteam 
and outmaneuver its opponents.—Shipping, Illustrated. ; 
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MARINE ENGINEERING. 


Marine INTERNAL Comrustion Encines.—The events of the past year — 
all go to show what a keen interest has now been aroused, among a 
nical men at all events, in the question of the application of the internal 
combustion engine to ship propulsion. Nearly every scientific institution — 
which could by any means consider the subject as within the scope of its 

roceedings has had a paper dealing with some phase of the question — 

his may be taken as only a straw which shows the way the wind is es 
ing but another quite unmistakable indication lies in the great number 
important marine engine building firms which it now appears have 
or are contemplating taking out licenses to build marine engines of the 
Diesel type. re is, on the other hand, very little in volum 
much in interest—that can be said as to what has actually been accom- 
plished in this direction in this country at all events; aig as we sug- 
gest, there is plenty upon which we can build hopes for the future, 
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of these proposals should come to fruition in the early part of this 
year, when we shall deal with them as they deserve. . 

Long Voyages—The most practical event of the year in this connec- 
tion was, to our mind, the putting into service of Diesel-engined tank ship 
Vuleanus, built by the Nederlandsche Fabriek of Amsterdam for the 

dsche Indische Tankstoomboot Maatschaapij. This boat, which 
we described fully in January, is, it will be remembered, of 1900 tons dis- 


ei 
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gy is by t, with a carrying capacity of rooo tons, and is fitted with a 500 
yes mote forserpover six-cylinder four-cycle Diesel engine, built by the Neder- 
over the Fabriek. After some six months’ work in short coasting trips 

French to experience and confidence, she made a 19-day run to Constanza, 
duel has a of just over 3300 miles, on a consumption of 2.15 tons of oil 
e armor | 24 hours at a speed of about 7% knots. So successful has she proved 
and this that a pair of ships of double the horse-power are now under construc- 
1 factor tion for the same owners by the same builders. A bigger but less power- 


g engined boat is the Toiler, built by Swan, Hunter and Wigham 
son, Limited, with a carrying capacity of 2500 tons, and fitted 
§ ~— with twin-screw engines of 350 combined horse-power of the two-cycle 
hich will | type. built by the Swedish Diesel Motor Company, of Stockholm. This 
2 again was kept to short trips for some months, but in the autumn 
- took to herself an historic interest by crossing the Atlantic, and is, we 
' ‘ynderstand, now giving satisfaction in regular service on inland water- 
_ ways. A third full-powered Diesel-engined ship is the Italian Romagna, 
was put on to the Tricste, Ravenna and Fiume service late in the 
ela r, but was unfortunately lost in one of the November gales. This 
ined passenger and cargo ship was fitted with two sets of 400 horse- 
er Sulzer-Diesel engines, which gave her a speed of 12% knots, and 
‘She was described in our issue of December 22. The result of the inqui 
which is now being held as to the cause of her loss will be awaited with 
much interest, though from what we hear we do not gather that it was in 
_ a@fy way due to failure in the engine-room department, and we should not 
_ te surprised to hear that it was entirely a question of ship and cargo. 
—§ «Whatever the cause, her loss is greatly to be regretted, as it is sure to give 
“9  ~—sweeasion for the opponents of the internal combustion engine to decry this 
form of motive power; but what is of infinitely more importance, the 






















Opportunity of gaining valuable experience, which is so particularly neces- 

i to im sary just now, has been lost. 
| battle. Auxiliary Engines—Another important application of Diesel engines 
1s firing ‘was to the four-masted ship Quevilly, constructed for French owners, 
stroy a and fitted with two sets of 300 horse-power M. A. N. engines as auxil- 
nashi iaries. This ship is of about 6000 tons displacement, and will undoubtedly 
utsteam = be the forerunner of many others of the type; the Diesel engine is so 
liarly suitable as an auxiliary even today, saving towage charges, de- 
ing calms, and having no stand-by,losses, while its want of proved 
| feliability is, for this purpose, no disability, as even if deranged for any 

“§  ~~—sfreason, the safety of the ship is not necessarily imperilled thereby. 

st year “  . Suction Gas Engines.—The use of suction gas appears to have made 
ig tech- e progress than was at one time expected, the leading example built 
internal the year being the Holzapfel I, a ship of 290 tons gross register, 
titution “ built by Eltringham, of South Shields, for the Holzapfel Syndicate. She is 
e ofits — fitted with a set of six-cylinder 180 horse-power gas engines, by E. S. 
uestion. | Hindley & Co., of Bourton, which transmit their power at 450 revolutions 
s blow. — Per minute through a Féttinger hydraulic power transformer to the pro- 
nber of peller, which runs at a more reasonable number of revolutions. The gas- 
- taken, — was supplied by the Power Gas Corporation, of Stockton- 
of the — on-Tees. e ship has made a number of coasting voyages, carrying coal, 
though — iron, etc., the consumption varying from 25 cwt. to 33 cwt. of coal for the 
accom- _ hours. As we have not had an opportunity of making a trip in this 
ve sug: boat, we are unable to say how far the difficulties in connection with the 





in the demand on the producer have been met. The only other 
example of the use of suction gas which we have come across 
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during the year was the Progress, an old service boat, fitted with a three — 
cylinder double-acting two-cycle gas engine, designed by Mr. C. H, T. 
Alston, which we described last May. We expressed admiration for t his 

engine, particularly for the closeness with which it followed ord 
steam-engine practice, for the compressed air governing arran 
and the simplicity of the reversing arrangement, which was by a si 
lever. As we said then, it was only experimental, and the nis. of th 
experience gained with it have not yet been embodied in the new 
but this we shall hope to deal with later, Two or three small ins 
of suction gas have, however, been carried out in the United States. re 
rage the Mary A. Sharp, of 66 feet in length, has been in regular service © 

n Ch Bay ; she is fitted with a three-cylinder 75 brake horse-power ~ 
tworeyel engine; with a compression pressure which is claimed to be 

S$ per square inch; a mean effective pressure of 56.2 pounds has } 
obtained at 300 revolutions per minute, the consumption of coal being about 
1.3 pound - indicated horse-power per hour; the total weight of the p 
is said to be 205 pounds per brake horse-power. 

Work in Hand.—With regard to continental marine work crnesall 
apart from the Quevilly, the Romagna, and innumerable submarine engines 
which have been built for the French, German, Italian and other gove 
ments, there is not a great deal to report as to actual results, though, as 
have been gathered from our series of articles in December, an enormous ~ 
amount of work is in progress, such as the Woermann liner, which is to 
have twin-screw, double-acting engines of 2400 combined horse-power, one © | 
set built by the M. A. N., and the other by Messrs. Blohm & Voss; the 7) 
iemtere: uth American liner, which is having her twin-screw machinery : 
built by Sulzer; La France, a huge sailing ship, which is having auxiliay 
engines built by Schneider’s; the oil-tank 1100 horse-power ships be 
engined by the Nederlandsche Fabriek; the Selandia and her sisters, 
have twin-screw Burmeister & Wain engines of 1250 horse-power eac 
for the East Asiatic Oil Company ; and the twin-screw 4000-ton oil tankers 
for the German Petroleum Company, which are to have engines of 7590 
horse-power each, built by Frerich & Co. under license from Profe: 
Junker, and two 9400-ton ships under construction w the same aaa 
with 3300 combined horse-power Junker engines. Truly a good list, 
though admittedly very incomplete, but it should make a busy year, 
this country interest will be centered on the Soo horse-power four-cylinder 
two-cycle Carels-Westgarth engine under construction by Richardsons, 
Westgarth & Co. for a 3000-ton capacity ship, and the eight-cylinder sets” at o1 
of four-cycle 2500 combined horse-power engines being built by Bani allt 
Curle & Co. Something definite should also shortly be known as to | ¥ 
Diesel-turbine combination which is on order for destroyer purposes at] § — harc 
Thornycroft’s. Nothing will probably be known for some time as to b a eng! 
Vickers are doing on a large scaJe for cruiser work, nor are we likely. 2 5 
have details as to the submarine Diesel engines which they are turning ~ 
out, but much has been and is being done in this direction, details of which ~ 
we are content not to endeavor to make capital out of. 

The Line of Progress—So much for history and anticipations; let us 
see what tendencies are indicated by, and what conclusions can be : 
from, such knowledge as has been made public. Experience has, to out 
mind, clearly proved that, as was only to be expected, the internal ce 
bustion engine has not yet reached the point of equivalent reliability 
steam: little derangements have occurred and are to be expected to occur 
for some time yet, which only emphasize the demand for the utmost — 
accessibility of all parts, and the wisdom of the policy of fitting =I 
screws in all open-sea craft. This latter point, also for the present, 
in meeting the difficulty as to the smallness of the power units which 
have reached a commercial basis. As regards the economy or 
of the internal combustion engine as compared with that of the 
engine, we must admit that up to the present we have seen no figures 
can be considered in any way conclusive one way or the other, though many 
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4 been published, all, or nearly all, based not upon experience, but upon 

a three. in which the personal element is bound to have an undue influence, 
j by the fact that both forms of power have been proved to 

e satisfaction of their supporters to be the most economical. Reliable 
in this connection should, however, be obtained when the Furness 

boat which Richardsons, Westgarth & Co. are engining has been at work 


s < for some time, as she is similar to a number of other ships fitted with 
's of the steam machinery belonging to the same firm, and will run on exactly the 
engine; “same service, so that the comparison will be an exactly fair one as far as 
allations ing costs are concerned, and a figure will be obtained for cost of 
es. For carriage per ton per mile, which is the conclusive figure. Even thus, how- 
T service capital charges will not be entirely satisfactory, as the first cost 
s¢-power a Sf the Diesel engine is bound for the present to be very much higher than 
o be 135 will be the case when more experience has been gained in its construction. 
has been . a ance and fuel charges, too, are likely to decrease considerably for 
ng about | " the Diesel engine as time goes on, and further improvements are intro- 


while steam is getting nearer the end of its tether in this direction. 
__ Asto the use of the two-cycle or the four-cycle engine, we do not think 


enerally, “@ if is fair to say that the advantage has been proved to lie definitely with 
>engines § one or the other, though the majority of builders apparently prefer the 
govern- 9%  two-cycle—largely, no doubt, on account of the lower cost per horse- 
, as pwer and the larger powers which can be built with present-day knowl- 
normous — ge of the heat difficulties. As to general features of design, the con- 
ich is too s of opinion among builders is almost unanimous in favor of the 
wer, one @osshead type of engine rather than the trunk piston, omnent for naval 
‘O88 ;  @itposes, where weight and lack of head room call for the latter. How 
achinery § this is due to the recognition of the prejudice which undoubtedly 
auxiliary § ls among sea-going engineers in favor of what they are accustomed 
ps 4 ‘Wit is hard to say, but it is hardly likely that mere sentiment would be 
isters, dlowed to exert a great influence in a direction which leads to a con- 
rer each, § siderably more expensive, heavier and higher type of engine, and we are of 
l tankers 9 opiion that the arguments used by Mr. J. T. Milton in his paper before 
s of 790 — the Institution of Naval Architects last spring are sound, and are the real 
rofessor § determining factors; at the same time, as we have said on other occasions, 
builders “@ we think that these prejudices are worthy of the closest consideration. 
ood list, Reversing and Transmitting —With regard to reversing, we think that 
rear. | where it is decided that the best method of going astern is that the engine 
-cyli ; elf shall be capable of being started and run in either direction, com- 
lardsons, ed air has proved itself not to be open to serious defects to the extent 
ider sets 9% atone time feared; in fact, from our own observations of numerous cases, 
Barclay, « although made only under trial trip conditions, it would certainly appear 
is to the > very fairly to meet the requirements of the case. Again, however, it can 
‘poses at ! ) hardly be said as yet that it has been definitely proved that a reversing 
to agine is the best method of going astern if the intermediate stages—that 
likely to 4s, the slow and very slow speeds—are also considered as a part of the 
turning “problem. Certain it is, that this is a factor which calls for very early and 
of which ~% very careful attention at the present moment; it has by no means been 
Satisfactorily solved. Various transmission systems, such as the Féttinger, 
3; let us Shaw, and Manly Hydraulic, the Mavor and Coulson, and Durtnall 
e drawn ic, and others, have been suggested and submitted in some degree 


;, to our . practical tests. They are designed, of course, to give not only the 
4 but any intermediate speed from maximum to zero, while the 


lity with 9 gine continues to run at an efficient speed. Such tests as have been 
to occur — however, have not been so arranged as to give full scope to the 
- utmost 4 ities presented, which allow of the motive power being divided into 
ng twit- et of separate units, all delivering into the transmitter or trans- 
t, assists : tr, and each of these units being run at all times at approximately 


Maximum efficiency, one or more of the units being, as a rule, entirely 

depending on the amount of power required at a given time. 
e some such experiments have been carried out, allowing for loss of 
g in the transmission and giving credit for bacteanen efficiency in 


and motors, any argument must be purely hypothetical. 
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Deck Ausxiliaries, Governing, etc—The difficulty of driving the 


auxiliaries has not yet been satisfactorily solved, though exp ents in 
the use of exhaust gases for producing steam in a donkey boiler are abo } 
to be made in more than one case, such as the boats under constriction 
the Nederlandsche Fabriek and the Hamburg-South American 

e boiler is heated by an oil burner when in port, and this may pro 
be the solution. Certainly, if for nothing else, it looks as if the heat 
the ships would force steam to the front for the winches and whistle 
With regard to the steering gear, we have already mentioned the possi. 
bilities of the Hele-Shaw hydraulic electric arrangement, described : 
I before the Naval Architects; further experience which is now 
gained with this gear on the S. S. Arama should give more definite 
cation as to its value. Electric lighting would, of course, be obtained | 
a small! internal combustion engine. atever the ultimate solution of 
whole question of driving the auxiliaries, a solution is of great and grow 
ing importance in view of the increase in the sizes of ships to 
internal combustion engines are being fitted. With regard to gove: 
we see no reason to depart from the opinions expressed in our leader 6 
February 24 last year, though the matter must to a large extent r 
one of opinion till such time as actual ocean tests have been made w 
internal combustion engines of sufficiently large size to enable a ¢ 
conclusion to be reached. The double-acting engine has not yet 
a great deal of attention; indeed, it may be said that, with the except 
of one firm on the Continent, the difficulties involved are being a 
“ fanked,” and yet it is perfectly obvious that it must come. t 
superintending engineer, for instance, be content to stand idly by 
there exists a chance of nearly halving the cost, weight and space 
horse-power, of his motive power, even at the risk of some 
mechanical difficulties. - 

Finally, as to the possible maximum horse-power which can be obtain 
on a single shaft with present-day knowledge; though a single engine 
1250 horse-power has actually run and given its power, while one of 2 
horse-power is under construction, and though rumor says that a thn 
cylinder engine of 6000 horse-power has run and run well, it is, in ou 
opinion, hardly probable that an order for a reversible marine engines 
more than 500 horse-power per cylinder could be placed today as a ¢ 
mercial proposition, and under any sort of guarantee that the superin 
ing engineer might reasonably ask for—The Engineer. 
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DevELOPMENTS IN MARINE Propuctsion.—In reviewing the progress 
marine engineering in the course of his presidential address at & 
Cleveland Institute of Engineers, Mr. H. Stonewall Jackson had nat ral 
something to say regarding the internal combustion engine, particu 
as his firm, Messrs. Richardsons, Westgarth & Co., Limited, are 
facturing engines of the Diesel type of 1000 horse-power for a 
ton vessel. He stated that although the weight of fuel used wil ® 
60 per cent less, the cost will be about the same; but the saving- 
weight of fuel carried on a 30-day voyage will be about 270 tons, @ 
to this extent the vessel, on the same draft and displacement, will hi 
increased cargo capacity. In addition, there will be the saving m weg 
of the machinery, bunkers, etc., equal to about 70 tons, and a reduct 
in the engine-room staff equivalent to about £150 per annum. es 
estimates naturally justify a wider consideration, if not a more libel 
attitude, on the part of builders and owners as to the potentt 
of the system. At the present time there are two sea-going vessels 
service with crude-oil engines. One is the Vulcanus, with a came? 
capacity of 1000 tons on a 10-foot 2-inch draft, built at Amsterdam, ame 
fitted with a six-cylinder, four-cycle, single-acting engine of 500 Drake 
ho wer when running at 180 revolutions per minute. On a voyage 
from Rotterdam to Stockholm, a distance of 735 nautical miles, the time 
occupied, when fully laden with 1000 tons of cargo, was 100 hours, &t~ 
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i speed being 8'4 knots, and the consumption 1 ton of crude oil 
miles. The estimated saving over coal and steam engines is given 

as 50 per cent, without taking into consideration the reduction in personnel 
_ and the increase in cargo capacity. The other vessel is the Toiler, 
but by Messrs. Swan, Hunter and Wigham Richardson, Limited, of 2650 

~ tons cargo ity on a 14-foot draft. She has two Diesel engines, each 
180 brake tion d seal built by a Swedish firm. The results given by 


Mr. in this case apply to the first voyage from the Tyne to Calais, 
when the speed was 634 knots, and the consumption 134 tons of Texas oil 
"per 24 hours, equal to a consumption of about 6d. per mile run with a full 
 ~g of 2700 tons. There are also a large number of small vessels in 
ae establishing the practicabi'ity of the system, while twelve sea-going 
et & are now being built to be propelled with oil engines. Some data 
+4 ' were also given relating to the application of coal-gas engin y in 
. & the Holzapfel J, a vessel 120 feet long, carrying 300 tons on a draft of 
ut Mm 40 feet. This vessel, which has two producers, each of 100 horse-power 
apacity, and an engine with Féttinger reversing gear, attained a speed of 
The actual consumption of fuel in the first seven voyages 
‘d from 25 cwt. to 33 cwt. of coal per twenty-four hours when the 
‘vessel was carrying cargo varying from 242 to 340 tons. The initial cost 
‘of the engines and plant is slightly in excess of that for steam engines 
and boilers, but the saving in fuel—given as from 40 per cent to 60 per 
#—compensates for the additional prime cost. The vessel uses anthra- 
‘coal in her producer, but many engineers are working at the problem 
signing a producer which will use ordinary bituminous coal without 
ssity of a gas-scrubbing plant. It is understood that Mr. Holzapfel 
to construct a new vessel of large size utilizing the experience 
dy gained in practice. Mr. Jackson had much to say also in favor of 
; of liquid fuel in marine boilers, and gave the increase in calorific 
value as 75 per cent in weight over coal. Generally, the address contained 
much information regarding recent developments, notably in connection 
y r the condenser problem —The Engineer. 


| “Marve Or Encrves on Tursines: A Compartson.—A recent an- 

| Rouncement in the various papers, to the effect that a torpedo-boat de- 

ve T, presumably of some 20,000 shaft horse-power, is now building, 

- and is to be fitted with a combination of steam turbines and reciprocating 

“di engines of the Diesel type, marks what is decidedly a new stage in the 
welopment of the marine engine for high-speed work. 

_ “The steam turbine and the heavy oil engine are progressing together, 

/~ and each has been developing on its own lines for a not very different 

> kength of time. Undoubtedly the turbine has supplanted the reciprocating 

‘1s engine for high-speed work, and it is quite possible that in the near 

: its sphere of utility will be extended to even the slow-going tramp 


| The two predominant questions which are now arising are: 
_ (%) Can the development of the Diesel marine engine proceed to such 
@n extent as to supplant the turbine in its present premier position for 
and high-powered installations—e. g., liners and warships? 
_ _ (2) Can it (starting, as it does, on practically equal terms) outstrip 
| the turbine in the race for popularity in the future problem of the pro- 
_ pulsion of merchant vessels ? 
_ Then years ago the marine reciprocating steam engine had passed through 
Such stages of evolution as to be regarded, to all appearances, as nearly 
_ 3 perfect a piece of mechanism as was possible to produce, With the ex- 
‘Seption of details, the chief strides seem to have been made in its infancy. 
tise of pressure from slightly above the atmosphere to 200 power 
Per square inch, and sometimes even higher, and consequent on this the 
fecognition of the higher efficiency to be gained by utilizing to a higher 
degree the expansive property of the steam in the somecene and triple- 
F engines, all took place within a comparatively short space. of 
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time. Concurrently with this development was the natural and nece 
evolution of the boiler, from the old, flat-sided iron boxes of the “at 
pheric” period to the modern cylindrical boiler, and, last of all, to 
marvel of lightness and strength, the water-tube boiler. 

During the last ten or fifteen years the development of the wate 
boiler has been accompanied by the surprising and extraordinary : 
tion of the turbine, and as far back as 1904 it was easily seen that, as far 
as high speeds were concerned, the reciprocating engine was doomed, 

A few of the reasons of the success of the turbine may be noted for 
purposes of comparison: (I) Its extreme simplicity and the absence 9 
working parts. (II) It deals with steam at a far lower pressure th; 

ssible in a “steam engine.” (III) There is a considerable economy a 

igh speeds. (IV) Its lightness and the comparatively small space occm 
pied. (V) The initial pressure is comparatively low (170 pounds er 
square inch). (VI) Smaller staff required than for an equally powerful 
set of reciprocating engines. (VII) Absence of vibration, and the pres 
ence of water is not likely to have such an injurious effect as is the case. 
in an ordinary steam cylinder. 4 

There are, of course, against this, certain disadvantages, the chief of 
which are: (a) Loss of economy at low powers and the consequent im 
troduction of cruising turbines. (b) Inability to go “astern” and th 
consequent introduction of scparate astern turbines. (c) The necessity 
for a considerable increase in the capacities of various auxiliary engines) § 
to obtain the necessary high vacua. (d) With direct-coupled turbines and) | 
propellers the propeller speed is too high, and the turbine speed too low,” 
for eacl: to be working in the most efficient way. | 

An observation of an Entropy diagram of a set of reciprocating engines 
reveals the fact that the akcoveienre cylinder is very efficient, 
owing to the limited expansion, the efficiency of the low-pressure cyli 
shows a lamentable falling off. 

On the other hand, owing to short blade heights and comparatively I 
leakage past the blade tips, a turbine somewhat lacks in efficiency at the 
high-pressure end, but on account of the very complete expansion of the 
steam, the low-pressure turbine is extremely economical. a. 

Some distinct advantage may therefore be obtained in the matter t 
economy by using a high-pressure reciprocating engine in conjunction with 
a low-pressure turbine. This method has been employed with success i 
several cases. : 

Realizing the importance of improving the performance of the hor 
power end of the reaction turbine, Parsons has now introduced an bm 
pulse stage, instead of the first reaction stage, with the pie enen that a fo 
considerable drop of pressure takes place in the nozzles, followed by ¢ ; ; r 
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stant pressure through the stage of impulse blading, with little, ort 
tip lea . This also enables the Parsons’ turbine to cope with the co 
demand for a moderate superheat. : 

In addition to this, an inspection of patent specifications will show that 
the “impulse” turbine, of which the “Curtis” is perhaps the best a& 
ample, is undergoing considerable modification. In this turbine the 
or low-pressure nozzle stages have been done away with and a “ drum 
stage substituted. It is claimed that this “drum” stage is still a 
of impulse stages, the fixed blades acting as nozzles. This is, he 
doubtful, and it is quite possible that under the somewhat problematical 
condition of the low-pressure steam, the action is similar to that m@ 
reaction turbine. 4 

Thus with the Parsons’ turbine modifying its horse-power end of the 
“Curtis” form, and the Curtis turbine modifying its low-pressure to 
the “Parsons” form, it seems to point that in the near future the 
types will merge and produce a “standard” marine turbine, the horse 
power being of the “impulse” and the low pressure being of the 
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‘Looking ahead, we will assume such a “ standard” turbine fitted in a 
p ene as a liner or battleship. Can such an installation be beaten 
oil engine?” As regards economy “ Yes,” but as a practical fitting 
: the for the same reason that such vessels still burn coal. There is 


ater: tube : Ea oil fuel available. 

_ Now turn to small, fast-running craft, which can burn oil fuel alone. 
at, as far it is more difficult to give a direct answer, owing to the greater thermal 
ed, | efiiciency of the Diesel engine. Still, no simpler or more easily managed 
oted for ie installment can at present be imagined than one consisting of a set of 
sence Of ES §86“standard” turbines supplied with steam from oil-fired boilers. The 
e than _ = es: auxiliaries is also of paramount importance. 
onomy at “¢ in both the above cases—i. e., the large ship burning coal and 
ace OCCU. oil, and the small ship burning oil alone—the introduction of an oil engine 
unds pe _ to the propelling machinery appears to have considerable advantages, 
Powerit! especially in the matter of “astern” working, and the development of 
the press team generation for low-pressure turbines, by means of the exhaust gases, 
the c would be watched with interest. 


Coming now to the merchant class of steamer, having few auxiliaries, 


chief of here the oil engine should have an exceptionally profitable field to work, as 
quent im — — elements for success are present with the exception of cost of fuel. 
and the § elements are: 

necessity — 1) High thermal efficiency. 
y engines] (2) The question of weight is not of great importance. 
bines and (3) Greater radius of action or increased cargo capacity. 


too Is 4 We have an engine running at a low speed of revolution, thus 


m@ring both an engine and a propeller, each running at a speed con- 


Ree to high efficiency, without the obvious disadvantages of inter- 

f whilst, “Mediate gearing, whether spur gearing, hydraulic or electrical. In such a 

: yli f § tip the steam necessary for the production of fresh water, etc., could 
qu easily be generated by the waste heat in the exhaust. 

vely |; gt wef? conclusion, it is perhaps unnecessary to add that the mechanism to 

cy att Fi ‘which all engineers are looking forward, ‘but which seems still in the far 

on of t » is the gas or oil turbine.—Marine Engineering and Naval 
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| Growrn 1x Size or tHe Turstne—The ptr gis of the turbine to 
propellers commenced in 1897, at a period when the efficiency of 
ae new prime mover had been well tstablished. The famous little Tur- 
he hors 9 | Dinia of 1897, 100 feet in length, which was driven at 32.75 knots by tur- 


d an i j a ts of 2300 horse-power, showed a steam consumption per shaft horse- 
ge that a) _ power per hour, for all purposes, of 15 pounds. In 1905 the cruiser 
d by com } t was driven by turbines of 14,000 horse-power at a speed of 
le, or } » 2363 knots, with a steam consumption of 16.6 pounds per shaft horse- 
1e comi power per hour for all purposes, and in 1907 the Mauretania and Lusi- 

tania, with turbines of 74,000 horse-power, made 26 knots, with a steam 
show ‘that ion, for all purposes, of 14.4 pounds per shaft horse-power— 


“g Scientific American. 


Tue Carers Diese Marine Encine.—This oil engine has been brought 
_ to its Present sound and reliable design by Messrs. Carels Freres, of 
after several years of scientific investigation and practical experi- 
It is of the two-stroke single-acting type, and is capable of burning 


that in a ~ the heaviest oils on an economical consumption. 

engine resembles closely in general appearance the standard form 
nd of the of mercantile marine steam engine; indeed, the lower parts may be said 
re endto ie © be identical with the same, and therefore need no description. The 
» the two also resemble those of a steam engine in the manner in which 
he horse- are carried on the columns, and in having the inner barrel or liner 


© reaction @ separate casting inserted into the outer barrel or jacket. Near the 
cK! of the liner there is a series of circumferential ports, matching 
Corresponding ports of the jacket casting, which open into a belt sur- 
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roun the cylinder. On this belt a branch or facing is formed, to 

is ret the exhaust main, the whole being designed to provide the f reest. 
possible exit for the products of combustion. As a precaution ; 
any possible lea ot exhaust gas past the piston into the engine-room, 
a stuffin ie -box, packed with metallic rings, is fitted at the bottom end of th 
liner. lantern-ring in the middle of this stuffing-box commu 

with a circular chamber connected to the suction of the scavenging 
by which means any are of exhaust gas into dy engine-room is 
dered practically impossib 

The piston itself is packed with spring rings of the Ramsbottom t 
and is water cooled, the water being circulated through the hollow g 
rod by means of walking pipes, or by a pump worked from the ¢ 
head. Ample water-cooling spaces are provided between the roby 
jacket of cylinder, the water being introduced at the bottom and ‘- 
— at the top into the cylinder cover. This cover is a strong jacketed 

ing, ” nga and bolted to the cylinder in the usual manner, and ¢ Ty: 
ing oe tl e valves necessary for the operation of the cycle. In each ¢ 
there are four scavenging valves, which open simultaneously and 
a column of air, which effectually clears out the residue products of ¢ 
bustion. The fuel-oil ¥ jection valve is placed in the center of the ¢ 
and in front of this is the air starting valve, while at the back there 
spring-loaded relief valve. The various valves are operated through 
actuated by cams carried on a shaft, which is supported by bea 
bracketed to the cylinder jacket. The drive to this cam shaft is t 
mitted from the crank shaft by means of a vertical shaft and spiral 
wheels at the center of the engine. 

The high-pressure air for injection of the fuel oil is obtained from a 
multiple-stage air-compressor coupled to the forward end of the m 
crank shaft. The scavenging and injection air discharges are dis 
to the cylinders by suitable mains. The fuel-oil measuring pumps 
driven by the cam y nae ond, pa pump is provided for each cy 
The eee of oil dischar; be regulated by hand from the ; 
ing platform, while an in meted governor control is also provi 
The circulating water pump is conveniently driven by the levers ope 
the scavenging pumps, which. in addition, are utilized for working the 
bilge and sanitary pumps, as in accepted steam practice. Lubrication is 
by gravity or ring, except to the pistons, for which a forced system i 
rowel the pressure being maintained by a pump. 

Coming now to the method of operating and controlling the engine, the 
following description will enable this to be understood: The cams fot 
operating the scavenging valves are of symmetrical form, and can be 
to the correct ition for ahead or astern running by altering the < 
relationship of the cam and crank shafts. The partial rotation of th 
cam shaft required to bring this about is effected by raising or lowe! 
the vertical driving shaft, which, by engagement of the spiral gear 
causes the cam shaft to revolve through the desired angle, the crank si 
of ee remaining stationary. The movement of the vertical shaft is 
progune © a servo-motor operating through a rack and pinion and com 

am f coupled to a lever embracing a sleeve on the vertical 
the whole t beig. oe uch that in either extreme position the 
is pepsticn) y self locking. e piston of the servo-motor is ope 
comanneed and smoothness of action is ensured by the addition 0 
po “einer 
for the fuel injection and air starting valves of each cyli 
are in “Gupl icate, there being one set for ahead and one set for 


Se 


weesseereyeg 
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i pane means of a special auxiliary or maneuvering shaft, 
with and adjacent to the cam shaft, the rollers of the valve levers art 
brought into contact with the appropriate cams in the followi ner 


(onmees the engine is about to be started in the astern dir 
been running ahead). In the “stop” position of the manew 
— e rollers are tall clear of the cams. Thus the maneuvering shaft : 
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to slide axially in order to bring the rollers opposite the astern cams. 

itudinal movement is effected by the servo-motor at the same 
time as cam shaft is rotated. The maneuvering shaft is then rotated 
by means of a geared hand wheel, thereby causing the rollers to be brought 
into contact with the cams. : 

The details of the mechanism cannot conveniently be described without 
fuller drawings, but it may be said that by the interposition of specially 
shaped auxiliary cams on the maneuvering shaft the air starting valves 
‘all cylinders are first brought into action and then ually cut out 
the fuel-injection valves switched in, all this being effected by turning 
hand wheel at the starting platform. This same maneuvering shaft 
the measuring pumps into action at the appropriate times, and, 
when the engine is set to “full speed” position, cuts off the air 
to the sauing Nag te through a regulating valve on the main, thus 
preventing any possible leakage. 

_ The control mechanism on the starting platform is arranged as follows: 
' 9% ~~ The larger and lower of the two vertical hand wheels is the hand re- 
f § sversing gear, which takes the place of the servo-motor should this be out 
OF es of action. Below this wheel the air cylinder of the servo-motor can be 
ished, while above it is the maneuvering hand wheel. The vertical 
lever carried on the maneuvering wheel bracket operates a cock 
itting air to the servo-motor. By the manipulation of this lever and 
wheel the engine can be started, stopped, and reversed at pleasure. 
small hand wheel, in an inclined position above the maneuvering 
, sets the governor for the desired speed of engine, while the quad- 
and lever immediately underneath provide an independent hand ad- 
t of the measuring pumps. All the essential controls are inter- 
so that it is impossible to operate them in any but the correct 
when stopping and reversing.—Engineering. 


Lo 


JEtecrric Prorputsion or Suips.—At a joint meeting of the Boston 
of Civil Engineers and the Boston sections of the American In- 
of Electrical Engineers and the American Society of Mechanical 
s held on December 20, Mr. W. L. R. Emmet, of the General 
ar ic Company, Schenectady, N. Y., delivered an illustrated lecture upon 
| the electric propulsion of ships. The speaker reiterated his well-known 
BSS upon the subject and emphasized the importance of securing trial 


. |  imstallations in large ships, which offer the most attractive savings under 
gin, eee re by electric motors. The general advantages of the motor drive 
ams. ee high-powered propellers were reviewed, including a substantial re- 


’ duction in the strains upon shafts, certainty of decreased fuel consump- 
tion through increase in prime-mover efficiency, extension of cruising 
od and diminution in the weight of boilers, machinery and fuel to be 


| _ Mr. Emmet contended that the engineering problem of ship propulsion 
by electric motors supplied with energy from turbo-generators is 
by no serious difficulties. The conservatism of large ship builders and 
governmental officers appears to be the chief obstacle to the early appli- 
of a representative electrical installation on the large scale neces- 
_ Sary for a striking demonstration of economy. It appears certain that 
When such an installation is made it will be done at a great decrease in 
cost as well as accompanied by radical reductions in operating ex- 
— After several years of sustained effort a has been secured 
the United States Government to equip the 20,000-ton collier Jupiter 
electrical propulsion machinery, and, although delays are being ex- 
ced on account of the scarcity of suitable labor, the construction of 
the ship is now under way at the Mare Island Navy Yard. The Jupiter 
will be equipped with 7000 horse-power in induction-motor propeller 
the speed of the vessel being 14 knots. The equipment will weigh 
only 145 tons and will be located practically on the ship’s bottom. It is ex- 
pected that power will be delivered at the shaft with a steam consumption 
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of 12 pounds per horse-power hour. It will be impossible for the 
generator to ver much more current upon short-circuit than the 
load current of the propeller motors. The apparatus is simple in the ex. 
treme. The turbine s will be about 2000 revolutions per minute, which 
is high enough to le the full economy of the turbine to be realized _ 
Taking up the problem of direct propeller driving of turbines, Mr 
Emmet said that this involves speeds below the most ient range of the 
da movers, resulting in a great increase in size and cost, as well aga 
uj ay Cay mm The mechanical difficulties of driving pr La 
of ships through gearing are very serious. In very small v ‘gear 
drives _be reasonably successful, but in meeting the power demands 
of battleships and trans-Atlantic liners the gearing problem is ‘ 
almost insuperable difficulty. High turbine speed is the secret of eo 
nomical operation, and this can only be positively secured under present 
conditions by the electric motor drive. The weight of the 6800 horse | 
power vipie-cxeterins engines of the similar collier Cyclops is 335 tons, 
or more t twice the weight of the propulsive equipment of the Jupiter, 
and the steam consumption of the former is probably about 14%4 pounds 
r shaft horse-power hour, or nearly 21 per cent more than is exp 5 
in the case of the electrically driven ship. For the same power the Y 
turbine will weigh but one-tenth that of the direct-connected propeller 
turbines used on the Lusitania. The latter deliver 30,000 horse-power 
are obliged to run at the low speed of 180 revolutions per minute, whi 
prohibits securing the legitimate economy of this type of prime mover. 
The speaker showed that the electrical equipment of a 17,000 he 
power liner built to run at 17.5 knots would save the owner $20,000 a 
in fuel alone, without allowing for any reduction in boiler weight. 
the trans-Atlantic service this would enable the vessel to carry 900 
additional cargo. The estimated steam consumptions were 14% pound 
with re engines and 11 pounds with the turbo-electri¢ 
drive. The cost of installing the latter would be at least $50,000 less tha 
the bare expense of the engines. The labor cost of operating large n 
engines is also far greater than the expense of handling the turbo-electrie 
equipment. So great is the fuel saving possible with the electric drive 
that it is estimated that the battleship Wyoming, if electricall Bes pelled 
could travel at cruising speed two-thirds of the distance pea orld 
with a single coaling. e details of auxiliary apparatus in connection 
electric propulsion are being carefully developed, special attention ha 
been given to the successful production of a form of salt-water-cooled re 
sistance capable of absorbing large amounts of energy in connection 
the reversal of the driving machinery. Over 350 kilowatts have 
absorbed by such an apparatus incased in a cylinder about 12 inches high 
6 inches in diameter. The speaker stated that as soon as the elect 
equipment is completed at the factory it will be subjected to economy tests 
in which the conditions of propeller service will be to a large extent 
duplicated. Preliminary engineering analyses and many former tw 
tests indicate that a great field for electrical service is close at hand— 
Electrical World. 


Crupe-On. Fue: 1x tHe Frencn Navy.—The French Navy Department in 
is ing measures towards using petroleum residues more extensively @ 
the future for heating marine boilers, owing to the advantages which afte , 
now so well recognized as coming from the oil fuel. This is one of th zz. 
indications which show that the question of substituting oil for coal & S. ye 
occupying the attention of different countries. Oil is likely to be | : 
used in future either for burning under boilers, or for operating the new — a 
Diesel and other crude-oil engines which are now being made in units OF” ex 
inconasing cine. As regards the use of oil residues in the gy i i 
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the late Minister of the Marine, Admiral Boué de Lapeyrére, is quite i 
favor of it, and a number of plans are now being promoted which wi 
lead to a more extensive use of this fuel. It is now recognized that # 
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be of great use in the navy owing to the greater speed and ease in 
g fuel on board the vessels, and the greater radius of action which a 


n ‘will have owing to the greater amount of fuel represented as heat- 
ite, which “giving power, which can be taken in the available given space. 
alized. : the new torpedo destroyers. of the navy are installed for firing the 
ines, . 2 rs with “mazout” or petroleum residues of European. origi P 
as . 2 present the French seaports were not well equi for handling and 
Ww > 

tor in 


the oil, so that the cost B os ton. was very high and much more 
other leading countries. Measures are now being taken to organize 
more modern methods for handling the oil in the laties French ports, 
so that this country will be one of the foremost in this field. At. the 
ports such as Toulon, Brest and Cherbourg are now .being.in- 


é 
a 
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iil 


of eco @ stalled great oi] reservoirs in which the petroleum residue will henceforth 
T present % ie stored up, and besides this a very complete system is being o i 
00 horse- as the navy has purchased a steamer to be used specially for oil transport. 
335 tons, It will ship the oil at the Roumanian port of Constanza in the Mediter- 
e Jupiter, region, which is one of the leading shipping centers for this 
A > a and will then bring the mazout to the French ports and fill up 
expected 9 the reservoirs directly, without the extra handling which heretofore 
1e Jupiter ~ bro up the cost to £6 9s. per (long) ton, while it will be now reduced 
propel! ~ to & 14s. per ton. The new steamer has been named the Rhone, and it 
ower and) 7ooo tons. It is also of interest to note that the 26,000-ton battle- 
te, which Courbet and Jean Bart of the French fleet, as well as the new units 
nover. — * are to be constructed, will be fitted with the necessary appliances 
00 horse- they can burn crude oi! or residues at the same time as coal, mak- 
coh : year $ a combination system.—Scientific American. 

900 tons 
4 e ng MISCELLANEOUS. 
ro +h: _Cuances tn Apmiratty Crarts.—Notice is given that on and after 
re marine I, 1912, true bearings will be introduced as soon as practicable 
o-electric _ 2 all British Admiralty publications. Details of the new system are as 


ric drive ie 
ropelled ~~ (a) On Charts.—A new pattern compass is already being gradually intro- 
e world © duced which enables true bearings to be laid off on the chart, in addition 
tion with to magnetic bearings as at present. The compass consists of two gradu- 
n having § ated circles, clearly separated from each other. The outer circle is a true 
ooled re 9 ne graduated from o degree (true north) to 360 degrees, measured 
se 


tion with — Hy . The inner circle is a magnetic compass, graduated in points 

ave been _ and degrees from o degree to 90 degrees as heretofore. The bearings of 

high a ei | and clearing marks, etc, will be given both true and etic, 

electrical ' and a note to this effect will be placed on the title of the charts. ex- 

ymy tests ' the following are interesting. The bearing S, 40 degrees W. true, 

re exte With a variation of 12 degrees E. will be shown thus: 220 degrees (S. 
2 degrees W. mag.). 


r turbine 
- hand. — - (b) In. Sailing Directions.—Bearings will be given as true only, in 

. = from 0 degree (N.) to 360 degrees, measured clockwise; and a 
to this effect will be given in the title page, in the advertisement, and 


partment 


in the page immediately preceding page 1 of all. volumes of sailing direc- 
sively it“ ‘ions. The variations will continue to be given on each map as at present, 
vhich are Pe mre magnetic bearings may be obtained when required. is alteration 
re of the” be introduced gradually. 
r coal Taree Cs In Notices to Mariners—All bearings will be given both true and 
e largely 4 eee in a similar manner to that adopted on charts, the necessary 
ythenew fy being made in the heading of the notices. P 
units of (d) Lists of Lights.—Bearings will be given as true only, in degrees 
ch N oO degree (N.) to 360 degrees, measured clockwise. On each page of 
quite the Lists of Lights in which this alteration has been carried out a footnote 
hich | will be stating that all bearings are true from seaward.—The 
d that it Marine Engineer and Naval Architect. 
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DETERMINATION oF Position 1N Foc,—The U. S. N. Hydrographic Of 
has just made known the results of important experiments from 
cruiser Washington, off Nantucket lightship, last September, made for | 
the purpose of determining in a fog the distance between a ship anda 
os or shore station. Knowing that wireless telegraph waves tray 

ly within short distances, while the sound from ; as 
ere bell or an aerial whistle takes an appreciable and definite t 
travel a certain distance, the experimenters were able by the 
chronometers to fairly approximate the actual distance of the cruiser 
Nantucket lightship, when the wireless signal, the whistle and the s 
merged bell all signalled at precisely the same moment. Thus, if me 
signal reached the cruiser nine seconds later than the wire signal, § 
at the same time, it was easy to calculate the distance from the li 
allowing 4704 feet per second as the velocity of sound in water. — 
Marine Engineer and Naval Architect. 


i a 


Surps’ Boats Durine Action.—Discussion in respect to the disposal of 
the boats of a fleet before fons into action, has been exercising 
minds of certain writers in the press, and divers means have been 
gested as to the best time and the best methods for ships out to meet th 
enemy, to divest themselves of these inconvenient appendages while 9 
gaging the enemy. So far as we can see, there is only one 

od of ensuring that boats are not in the way, or are not a st 
danger to the crew of a warship as firewood or material to 
splinters around, when search is being made for the enemy. m 
is to leave all but one or two on board each fighting ship, at the base frot 
which the ships start, and set those one or two adrift the’ moment 4 
enemy is sighted ; as to do this with a couple of light boats would take 
little time. If the weather was smooth enough the auxiliaries, repair 
mother ships accompanying a battle fleet might take the boats in to 
during an action, and restore them to their respective vessels when # 
large ships again met their auxiliaries, or came back from the fightif 
line for boats to carry out humane duties among the beaten ships of t 
cruisers. If the weather was too rough for this, then the only boats for 
use of the fleet would be those carried by the auxiliaries, which had 
been in the fighting line to get their boats injured, and for this pu 
as many boats as convenient should be carried by fleet auxiliaries dur 
. naval campaign. That at least is a practical plan —United S. 
azette. 


Evotution oF Navat VictUALLInG.—The navy appears to be g 
sperenene the period when, as fore-shadowed in the report of the 
ommittee, there will be general messes in all ships and establish 
and such canteens as are required will be run by the Admiralty. 
known as the “all navy” system, and is asked for by the men in t 
annual “ Magna Charta,” the profits from the canteen to be used . 
naval benevolent fund, administered by Admiralty representatives, and 
representatives chosen from the lower deck by the men themselves 
Natarally there has been a good deal of opposition to, and 
such a scheme; since there are vested interests, to which we wore 
than once hinted, which would be seriously upset. Meantime the 
ralty have had reason to draw the attention of the commanding officer 
the navy to the fact that canteen contractors introduce and sell in 
brands of articles at standard prices, fixed for the best class of goods 
to instruct those oon to see that such cases are reported to 
Admiralty, so that contractors concerned may be dealt with 
Whitehall if necessary. The system set up by the Login Commi 
vides a Scrutiny Committee in each ship, composed of officers and 1 
whose duty it is to see that no fraud of this sort is perpetrated; but im 
the old Canteen Committees, which they replaced, these treet oe : 
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; 3 not doing their work as sey t to do, and the men are con- 
; Be seque exposed to unfair tricks by the contractors.—United Service 


t _ To Maxe Suirs UnsinKAnLe.—Some far-reaching results are looked 
4 _ forward to by the inventors of the new compressed air device for gy | 
® afloat after damage by grounding or collision which is being tri 
tain battleships of the American Navy. e invention is based on 
same principle that has enabled the Arbuckle Wrecking Co. to keep 
Srrerd ships afloat, and in brief it provides that when a. vessel 
, the water can be driven out by compressed air, “ thus per- 
ng the holes to be repaired from within.” But it is not stated in the 
at present to hand how this is done; presumably the men sent to 
repairs would be provided with suitable helmets to enable them to 
satisfactorily at the greater air pressure, which must, of course, be 
intained until the breach in the ship’s hull has been closed. A test of 
‘system was made recently in the North Carolina by permission of the 
Department. The seacocks were opened and one of the water- 
compartments flooded, and then compressed air at a pressure of 12 
to the square inch was forced into the compartment through a 
‘small opening. In ten minutes all the water had been forced back into 
‘the river. It was necessary, during the time the pressure was being 
1 to the flooded compartment, to force compressed air at a pressure 
pounds to the square inch into all the adjoining compartments, and 
pressure of 3 pounds into those next to the latter, in order to prevent 
ing. The captain of the North Carolina is reported to have declared 
method had now been found for the first time of making ships 
_ piattically unsinkable, and for affixing repairs to the hull helow the water- 
‘Ime from the inside, either after collision or during a naval battle. To 
a vessel with the system the necessary pipes and gauges have only 
be attached to the compressed air plant which every ship at present 
_ for blowing off poisonous gases and the like. Further experi- 
* are being made in the new battleship Utah, the outcome of which 
, be awaited with interest—Army and Navy Gazette. 


4] A 


ae Hyposcorr.—A general on the field of battle wants to see without 
Oy shot. So also does an artillery commander. The enemy naturally 
sas” the opposite view, and in these days of long-range weapons and tele- 
scopes any staff which shows on a hilltop at once finds itself a target 
for infantry, artillery, and machine guns. Foreign armies -are therefore 
ing to issue portable observing ladders to artillery and to general 
However, even the observing ladder is not alt her satis- 
factory; the general cannot be expected to go up it himself, and if set 
80 as to give a wide field of vision it is difficult to conceal from all 
view. It is now suggested, in some quarters, that the hyposcope 
than the ladder. This instrument is a long telescope with a 
eyepiece in the center and an object glass at each end. It can 
ight, when it gives great stereoscopic effect, or can be doubled 
the two arms project upwards. These arms can be drawn out 
of 6 feet, or in large instruments to 12 feet, so as to give a 
e top of a hill, while the tripod mounting supports the eye- 
height of the eye. A large instrument has to be heavy in 
event vibration in the wind, but it is pointed out that the 
dder requires a cart, or, at least, a pack aminal to transport 
the hyposcope is lighter than the ladder. At any rate, it will 
for an elderly general to look through the hyposcope than to 
der or to go up in a balloon—Army and Navy Gazette. 
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or tHE “ Marine.”—The President sent to Congress on Decem- 
14 the report of the Vreeland board on the wreck of the Maine. The 
'S message was as follows: 
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To the Senate and House of Representatives: 
A board of naval officers, of which Admiral Vreeland was nes 
member and of which Colonel William M. Black, of the corps of eng 
of the army, was also a member, by order of the Secretary of the 
was convened at Habana on November 20, 1911, to inspect the 
the Maine and make a report thereon. bd: 
The board finds that the injuries to a bottom of the Maine, as d 
scribed in the report, were caused by the explosion of a charge of a 
form of explosion exterior to the ship between frames 28 and 31, str, 
B, port side. This resulted in i ing and exploding the énigeiieg of t 
6-inch reserve magazine, A- et contents including a large ¢ 
of black powder. The more or less complete explosion of the content 
of the remaining forward magazines followed. € magazine exple 
resulted in the truction of the vessel. ; 
I have the honor to transmit herewith the full text of the report. 
The White House, Dec. 14, rort. Wa. H. Tart.” 


The findings of this board were as follows: 


38 The port garboard strake between 2714 and 31 was dished upwa 
along its outboard edge as much as 24 inches from a straight line bet 
27% and 31, the dish disappearing. about 31. At a buttstrap in this 
board strake midway between frames 30 and 31 the after plate and st 
were found pulled away from the forward plate and upward fully 6 i 
farther than the after end of the forward plate, having been torn loos 
— me flat keel plate by parting the rivets on the seam between 30} 


Deon was reinforced for its entire length by a continuous le 
tudinal. is B plate parted the rivets along its inboard seam from 
forward.to 27%, across the buttstrap at 2714 and aft along its outl 
seam to 28. ' 

40. The next plate outboard, C strake, was torn irregularly from 28 j 
board to 29 outboard and parted the rivets pm the outboard seam as far 
aft as frame 33, remaining attached to B strake along its inboard sea 
from frame aft. This plating, formed of B and C plates, as it 
scribed, pt area of approximately 100 squart feet, wos displaced upward, 
inward, and to starboard through approximately 180 degrees, havin 
swung about an axis from about 30% inboard and forward to about 3f 
outboard and aft. 

4:. The transverse floor plates between the outer skin_plating, 
described, and the inner bottom plating were crumpled. The part of t 
inner bottom plating directly over this section of outside plating was ¢ 
placed inward and aft and crumbled in numerous folds. 

42. The yas gare directly over the center of B plate 
fastenings, broke about frame 28, was twisted, the forward end was di 
placed upward, and left approximately 6 feet above its original position. 

43. The board finds that the injuries to the bottom of the Maine, 
described, were caused by the explosion of a charge of a low form 
explosive exterior to the ship between frames 28 and 31, strake B, Leal 
This resulted in ager and exploding the contents of the 6-in 
magazine, A-14- said contents including a large quantity of 1 
powder. The more or less complete explosion of the contents of the 
maini forward magazines followed. The magazine explosions 
in the destruction of the vessel. C. E. VReEELAND, — 


7 


Rear-Admiral, U. S. N., —— Member. 
M. Watt, | i 
Chief Constructor, U. & 'N., Member. 


W. M. Brack, 
Colonel, Corps Engrs., U. S. A., Member. ~ 
Joserpn STRAUSS, 
Commander, U. S. N., M 3 

CF.H 
Commander, U. S. N.. Member and Recorder. 
— Army and Navy Register. 
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Tue “Marne” Once More Artoat.—The second week in February the 

wor bulkhead which has been built across the forward end of the un- 

, portion of the Maine being completed, sufficient water was ad- 

- mitted within the coffer-dam to free the hull from the mud into which it 

deeply settled. The Maine rode on a fairly even keel, but on account of 

| the removal of heavy weights and particularly of the after-turret with its 

' two 10-inch guns, the hull floated considerably above its normal water-line. 
Scientific American. 


_ Tue Present Status or Wiretess TeLecrapuy.—In a lecture recently 
at Berlin, Count G. von Arco, after outlining the general working 
the main parts of radio-telegraphic installation, began their detailed 
ion with the consideration of the antenna problem. Vertical. an- 
fennas which until quite recently were those most generally in use, are 
carried by huge masts which must assume enormous dimensions whenever 
distances are to be spanned. In fact, the problem of long-range 
telegraphy has long been dependent almost exclusively on the desi 
- ofantennas. Whether electric waves are transmitted through the air, the 
‘garth or both media simultaneously was until recently an open. question, 
h there was strong evidence in. favor of the earth transmission 
theory. However, the systematic work done by Dr. Kiebitz at the instiga- 
tion of the German Postal Department has now shown the earth as such 
t le of transmitting electric energy to considerable distances, 
sufficient receiving energy, even at the greatest distances, may be 
= i ed from the earth alone. The Telefunken Company, on the stre 
ous longk 2 se experiments, has designed many types of earth antennas exerts 
& -@e-directed effects and apparently preferable in other respects to aeri 
@iennas. The system becomes much more independent of. disturbance 
to atmospheric discharges and to the interference of other stations. 
the rest the electrical behavior of earth antennas. is very similar.to 
of aerial antennas. As regards, next, the modern system of musical 
” sparks, this has been further improved upon, and. the new 
atus, though of simple design, allows the pitch.of the sound to be 
altered. The Nauen Experimental Station (near, Berlin), which 
lied in power and range the two largest Marconi stations (viz., those 
connecting England with Canada) has récently been raised to an output 
times the initial figure. The height of the tower (originally 330 feet) 
has been doubled, and two new engines and apparatus halls have been fitted 
up—Scientific American. 
3, aoe . 
_ _Wiretess Waves.—In recent tests carried out in Washington, D. C., 
for rpose of determining the law of the variation of strength of 
signal with distance, it was found that over salt water the electrical waves 
decrease in intensity in proportion to the distance as found by Duddell 
and Taylor. In addition they are subject to an absorption which varies 
the wave length. This is true in general for day transmission. The 
ion at night is entirely irregular, varying from zero to the day 
but is on an average much less during winter than in summer: 
received antenna currents between two stations. with salt water 
3 are proportional to the product of the heights of the sending 
and receiving antennas and inversely proportional to’ the wave: length, 





LAND, Provided the antenna resistances remain constant. These experiments 
mber. were made with flat-top antenna heights of from thirty to eighty feet and 
N att, | Wave lengths of from approximately 1500 to 4000 -meters—The Navy. 
{ember. = os 

LACK, Tramwinc or MmpsuipMen.—Fewer Ship Changes.—The Admiralty have 
{ember. > Srl ed the arses t. the sopotinass of hi er ryt 
AUSS, ; : etter issue ay, I910. perience - own e 
fember. —  ttansfer of midshipmen from one ship to another at the end of their first 
GHES, § § md second years’ training, together with the normal changes of ship 
corder. due to recommissioning, refit, etc, have resulted in the young officers 
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serving for so short a period in any one ship that their value as an i 
part of the ship's complement and their training afloat are apt 
seriously prejudiced. Accordi , the Admiralty will endeavor to 
for midshipmen to remain in ‘ships to which they are appointed 
the end of the commission or until are due for examination ri 
rank of lieutenant. Midshipmen will be appointed to such ships as ate 
poses or midshipmen by complement so far as the numbers permit, and ai] 
intments will be made by the Admiralty. The procedure whereby ap 
polotments to “B” ships are made by commanders-in-chief will be 


The Admiralty consider it desirable that midshipmen should continge 
to be lent to the smaller cruisers or destroyers in small numbere's nd for 
short periods, and commanders-in-chief are authorized to make arrange 
ments for this whenever a suitable opportunity arises. The midsh 
should be lent only, and should return to their parent ships, and the 
period in their three years’ service during which they are so lent s 
not exceed three to four months.—Army and Navy Gazette. 


Tue Epucation or NAvAt Orricers.—Mr. Sanders, on behalf of 
C. Beresford, asked the First Lord of the Admiralty on the 16th 
whether the system of education for officers inaugurated in 1902 
satisfactory in every particular; whether he was aware that the Admir 
memorandum of 1902 stated that officers having attained the rank of s 
lieutenant, specialization should begin and should be definite and f 
that the committee appointed to consider the subject under ‘Admiral 
Archibald las in stated that there would be no need for a f 
jo at into ree branches, that specialization for a period only wa 

; whether the entry of marine officers from outside on the sai 
principle, as before the Perc md memorandum of 1902 had now } 
determined upon, and, if so, whether he would state how many ma 
officers had joined under the old system and how many under the 
whether upwards of 1500 cadets and midshipmen had already ente 
pm od the new system, of whom each, according to his merits, would hi 

an oppo of —— an Admiral of the Fleet or filling the «a 
First Sea Lord of the Admiralty; and if he would state to the He 
whether the Admiralty had abolished specialization or whether they 
not it, and so make the question clear to those hundreds ¢ 
families who gave their sons to the service of the country. ‘ 

Mr. Churchill: The answer to the first part of the question is in 
affirmative so far as the main lines of the scheme are concerned, ht 
experience has shown that some modification in details is required. 
answer to the second part of the question is in the affirmative. As reg 
the third part, the direct entry of marine officers has been determined 
as supplementary to the system of common entry, but the scheme of t 
ing after entry will be more comprehensive than formerly and will 
instruction in naval as well as in military subjects. o marine ; 
have at present joined under either the old or the new scheme. Tit 
answer to the — rt of the question is in the affirmative. As 
oes last aS icy of the Admiralty has been fully explained ’ 

r No. 25 of August 14 last, which states precisely the com 
ditions aa which officers will be allowed to specialize. Engineer 
in futare will belong to the military branch, and officers who special 
engineering may or may not remain specialists within that branch f 
out their career. As a general rule, officers who join the Royal Marmes ~ 
will remain attached to the corps throughout their whole career. eo 


Exuuisition or tHE American Rep Cross Socrery.—The American £ 
Cross desires again to invite attention to the exhibition in connection wit 
the Ninth International Red Cross Conference, which will be held @- 
Washington, ae 


oe 
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D. C., from May 7 to 17, 1912. 
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exhibition will be divided into two sections, which will be styled 
Feodorovna and General. The former is a prize competition, with 

ss aggregating 18,000 rubles, or approximately $9000, divided into 

prizes, one of 6000 rubles, approximately $3000; two of 3000 rubles 

ch, and six of 1000 rubles each. 

‘ subjects of this competition are as follows: 

(1) A scheme for tie removal of wounded from the battlefield with the 


Nets 


number of sti<tcler bearers. 
ma) Portable (surgecns’) washstands, for use in the field. 
The best method of packing dressings for use at first: aid and 
stations. 
eeled stretchers. 
Transport of stretchers on mule back. 
Easily folding pcrtable stretchers. : 
areneport of th: wounded between warships and hospital ships, 
coast. 
ie: The best method of heating railway cars by a system independent of 
steam from the locomotive. 
Ps The best model of portable Roentgen apparatus, permitting utiliza- 












* X-rays on the battlefield and at first aid stations. 

The maximum prize will be awarded to the best exhibit, irrespective of 
ject, and so on. 

General Exhibit is again divided into two parts; the first will be 
exhibition by the various Red Cross Associations of the world. The 
d will be devoted to exhibits by individuals or business houses of 












dmiral § articles having to do with the amelioration of the sufferings of sick 
for a f wounded in war, which are not covered by the Marie Feodorovna 
= Competition for the year. While the American Red Cross will be 
‘] 4 


n to have any articles pertaining to medical and surgical practice in the 
now beet” it is especially anxious to secure a full exhibit relating to pre- 
3 € measures in campaign. Such articles will be classified as follows: 
1) Apparatus for furnishing good water in the field. 
2) Field apparatus for the disposal of wastes. 
443 Shelter such as portable huts, tents and the like, for hospital 















Purposes. 
(4) Transport apparatus (to prevent the suffering of sick and wounded) 
ive of such apparatus as specified for the ie Feodorovna Prize 


with the Marie Feodoroyna Prize Competition, for this country 
articles having the approval of the Central Committee of the Ameri- 


~ Mp Red Cross will be accepted. 
ae will be awarded for exhibits in this section of the exhibition 
>» a8 approved and recommended by the jury. ; 

_ _ Further information may be obtained from the Chairman, Exhibition 

ee, American Red Cross, Washington, D. C. 

It is perhaps to apparatus having to do with prevention of disease in 
_ armies that the energies of Americans have been specially directed since 
_ the Spanish-American War. Therefore, the last-mentioned section of the 


viained 4 exhibition should make an appeal to them. 
y the com 


Aviation Nicut Sicnat.—A night signal. of the kind that aviators will 
_ feed in the future is now being used at the Treptow Observatory, near 
connection with atmospheric experiments. It consists of a 

crimson balloon, a little more than three yards in diameter, carrying. an 
light in its center and a hygrometer, or instrument for measuring 

ic changes, attached to a bell. The wires of the electric light 

are used as the ote rope of the balloon. When the balloon is sent up 

Oo 


we 


Lege 
ili 


‘oan Red : to a level free of fog, the registering instrument communicates with the 
‘cen bell, and thus the balloon’s arrival in clear air is announced to those who 
; a7 are working it from the ground. These balloons are easily visible at 


my can be readily distinguished from other sources of illumination 
nited Service Gazette. 
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War Orrice Comperirion.—A tremendous impetus should be given to 
aeroplane construction by the War Office competition. The conditions 
appear to have been drawn up with exceptional skill and taken together 
they form an exactin popes which, if the prize money is to 
worthily won will call for a considerable improvement upon anything 
which has been hitherto attained. An important condition is that the 
machine must carry a live load of 350 pounds in addition to its equipment — 
of instruments, etc., with fuel and oil for 4% hours. Under these com 
ditions it must fly for 3 hours and maintain an altitude of 4500 feet for i A 
1 hour, the first 1000 feet being attained at the rate of 200 feet a S. 
although a rate of rise of 300 feet per minute is specified as desi > = 
Loaded as described, it must attain a speed of not less than $5 miles pr BS 
hour in a calm. Among other attributes of great importance from a a -— oe 
tary point of view is the fitting of an effective silencer and the ipula- 
tion of the engine by the pilot alone. Flexibility of speed is very properly — 
to receive attention, and among other conditions of great importance one 
notés stability and suitability for use in bad weather.—Page’s Weekly, | 


SPECIFICATION FoR A Mititary ArropLane.—The following conditions are — 
those required to be fulfilied by a military aeroplane : se 
(t) Be delivered in a packing case suitable for transport by rail, a 
not exceeding 32 feet by 9 feet by 9 feet. The case must be fitted with eye- 
bolts to facilitate handling. ' 

(2) Carry a live load of 350 pounds in addition to its equipment of in- 4 
struments, etc., with fuel and oi! for 4% hours. “4 

(3) Fly for 3 hours loaded as in Clause 2, and maintain an altitude of” | 
4500 feet for 1 hour, the first 1000 feet being attained at the rate of 20 
feet a minute, although a rate of rise of 300 feet per minute is desirable 

(4) Attain a speed of not less than 55 miles per hour in a calm (loaded 
as in Clause 2). . 

(5) Plane down to the ground in a calm from not more than 1000 % 
with engine stopped, during which time a horizontal distance of not less” 
than 6000 feet must be traversed before touching. :. 

(6) Rise without damage. from long grass, clover, or harrowed land in” 
100 yards in a calm, loaded as in Clause 2. 1 aay 

(7) Land without damage on any cultivated ground, including ro 
plough, in a calm, loaded as in Sage 2, and pull up within 75 yards of 
the point at which it first touches the ground when landing on smoc 
turf in a calm. It must be capable of being steered when running slowly 
on the ground. : : 

(8) Be capable of change from flying trim to road transport trim, and a 
travel either on its own wheels or on a trolley on the road; width not to 7% 
exceed 10 feet. 

(9) Provide accommodation for a pilot and observer, and the controls 
must be capable of use either by pilot or observer. j 

(10) The pilot and observer's view of the country below them to front 
and flanks must be as open as possible, and they should be shielded from ~ 
the wind, and able to communicate with one another. ; ‘d 

(11) All parts of aeroplane must be strictly interchangeable, like parts al 
with one another and with spares from stock. ; , : a 

(12) The maker shall accurately supply the following particulars, which By 
will be verified by official test: , aig 

(a) The horse-power and the speed given on the bench by the engime ~ 
in a six hours’ run. : 

(b) The engine weight, complete (general arrangement drawing), and 
whether air or water-cooled. 

(c) The intended flying speed. 

(d) The gliding angle. : 

(e) Weight of entire machine. 

(f) Fuel consumption per hour at declared horse-power. 

(g) Oil:consumption per hour at declared horse-power. 
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h) ity of tanks. 
(13 e engine must be capable of being started up by the pilot alone. 
Other desirable attributes are: 
_ (a) Stand still with engine running without being held. Engine prefer- 
je of being started from on board. 
ective silencer fitted to engine. 






¢) Strain on pilot as small as: possible. 
_(d) Flexibility of speed; to allow of landings and observations being 
made at slow speeds if required, while reserving a high acceleration for 
work in strong winds. 
_ (e) Good glider, with a wide range of safe angles of descent, to allow 
of choice of landing places in case of engine failure. 
- (f) It is desirable that the time and number of men required for the 
change from flying trim to road trim, or packed for transport by rail, 
and vice versa, should be small, and these will be considered in judging 
_ the machine. The time for changing from road trim and packed condition 
to flying trim to include up to the moment of leaving the ground in flight, 
allowance being made for difficulty in starting engine. 
__ (g) Stability and suitability for use in bad weather and in a wind 
+ ing 25 miles per hour 30 feet from the ground without undue risk 
tothe pilot. Stability in flight is of great importance. 
_ {h) The packing case for rail transport to be easily dismantled and 
ied for use, and when dismantled should occupy a small space for 
e.—Engineering. 
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AEROPLANE IN WaAr—One of the most interesting features of last 


Iti of 
mi y 0 § r’s military maneuvers in France, and also of the conflict in Tripoli, 
rable. “Bthe lesson they have given of the influence of the aeroplane in war. 
1 (loaded — y, it has been found that it is impossible to conceal any movements 
B an enemy possessing a force of aeroplanes. The effect of this 
1000 feet will be most far reaching, and it is interesting to speculate on the results. 
t not less ‘If we assume that two armies are of fairly equal numbers and equally 
‘§ swell supplied with information by their aeroplanes, it seems that it is 
dlandin § possible for a sort of stalemate to ensue. Normally, one army would 
a attack the other, massing a sufficient number of troops at the decisive 
ng rough — to give it a large numerical superiority there. It is now generally 
yards of that it is useless to attack, at a given point, an army supplied 


“or with modern tong. range wenpeas unless a is a = great a ; 
ng si 7% ~#«Superiority at that point. Such massing of troops, however, absolutely 
cr 4 depends on keeping the enemy in ignorance of the intended movements, 
trim, and _ for if they are aware of the number and position of the troops moved, 
th not to _ they can equally well mass troops for the defence. It seems _— possible, 

} ore, that neither side could dare to take decisive action. It is, however, 


- controls not the least likely that any two armies would be equally well supplied 
information by their aeroplane corps. Just as one a is usually 
to front “§ able to penetrate or force back the cavalry screen of the other, and to 
fed from “@ tain valuable information, so one army, by dint of superior forces of 
@ ~— s4irmen, or by greater daring, will generally be better supplied with infor- 

ike parts © ‘™ation than the other, and wil! have a proportionate advantage. 
# it is, however, quite possible, in fact probable, that the matter may go 
rs, which 9%) ‘™weh further than this. It appears to be assumed by many writers that 
ee tach side will allow the other to use aeroplanes for reconnoitring purposes 
1e engine — without any opposition, save that which can be offered by shooting at 
them from the earth. This, however, is to ignore all the teaching of 
ng), and . The art of war liés greatly in anticipating the enemy’s move- 


ments, either by intuition or by obtaining information, and also in leading 
im to form incorrect opinions as to the /ocus of the attack to be made on 
him. Wellington said that he had spent his military life in guessing what 
was happening on the other side of the hill. The principles of strategy 
are constant, and it is certain that no commander can ever a 
Suceess who tamely views his opponent inspecting his lines and no 
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effort to frustrate him. Just as every battle has hitherto been preceded 
with skirmishes of outposts, followed by an artillery duel, so in the future | 
there will be fights in the air before the men on the ground come into 
contact. The side with the greatest force of aeroplanes will never let an 
enemy’s machine fly over their own position without sending a superior 
force of aeroplanes to capture or destroy it. As defeat in the air means — 
certain death, it may be presumed that in many cases surrender would be 
preferred, and in this case a very short time would see one side in pos. — 
session of complete command of the air, and therefore able to get 
the information it required without allowing the enemy to get any. a 
This might in itself render even a very large army perfectly helpless, 
as every endeavor to advance would only lead it into carefully p , 
positions. On the other hand, the smaller army could always find out 
weak points to attack. If the numerical superiority of the enemy were 
great for attack to be made at all, stalemate might result; but it must be ~ 
remembered that huge armies cannot be kept in the field indefinitely, owi 
to the enormous expense, and to the fact that calling out all the rese 
means the withdrawal of the workmen from the various productive im 
dustries of the country. Unless such an army can stack, it must be 
eventually disbanded, and peace made on the best terms obtainable. 
While this is all we may, perhaps, expect at the present time, the 
progress of the aeroplane makes it interesting to speculate on the 
of an equally rapid increase in its efficiency in the future. The me 
hitherto expended in constructing aeroplanes has been measured in thou 9 
sands, but if this were increased to a very few millions, it is quite possible” 
that in the near future aerial fleets capable of carrying several thousand ~ 
men with light guns and a supply of explosives could be produced. In the © 
face of such a force any army without aeroplanes would be useless, for it 
would be unable to keep up its communications. In fact, it would be | 
unable even to protect its base, The aerial fleet could roam about the — 
country at will destroying the railways, ay ayes and other means of © 
communication. The recent railway strike shown us what the im 
terruption of railway communication means even for a few days, and it 
is quite certain that a very short spell of it would reduce any country to 





peace. . 

It is of the utmost importance that we should thoroughly appreci 
the importance of these points. Owing to the smallness of our 
tion, and the fact that we do not have conscription, it is quite im 
for us to keep up a huge army as do the Continental powers. e have 
hitherto kept command of the sea, and it is now becoming equally im 
portant to have complete command of the air. It is therefore high time 
that we determined that we will do so, and that, however many aeroplanes 
any other ~¥~ builds, we will build more, just as we do with the ships. 

urther, t however many men any other power trains to flying; we 
will train more. We have plenty of men who would make as good, of 
better, flying men than any if it were made worth their while; but we 
must have a really good government school and flying ground, and reason-— 
ably good pay must be given. It is also necessary that constructors 
be encouraged to put up factories in England at which aeroplanes can be 
turned out in numbers, to provide for the wastage of war. 

We therefore welcome, as a preliminary to more important develop 
ments, the fact that the War Office have published the conditions of a— 
competition for aeroplanes, to be held about the middle of next year. 
As we have already said, it is undoubtedly high time that something was 
done to encourage military aviation in this country, and we are therefore 
very glad that this competition has been decided upon. 

A list of the prizes + te. og — t of the mage of 4 e 
competition, are printed on page of the present issue, and it is 
necessary, therefore, to repeat them here. Taking them all round, these” 
conditions appear very fair. It is, however, to be regretted that more 
money is not being spent on prizes for British-made machines, and 
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there appears to be no encouragement to the use of British engines. It 
is just as important that we should build our military aeroplanes in this 
country as our fighting ships, and therefore the sooner a substantial 
amount of money is spent on fostering the industry the better. 

With regard to the technical conditions there appears to be little fault 
to find. ere are, however, several points which may entail a g deal 
of modification in existing machines. Thus it is not at all certain that the 
landing chassis of the ordinary aeroplane will comply with the conditions 
laid down as to alighting and starting on rough ground. There is no 
doubt that in this matter many machines are capable of a great deal of 

t. We have before commented on this and on the very small 
wheels generally fitted. If the standard wheels will not comply with the 
conditions, however, it seems likely that the principal alteration required 
will be an increase in the size of the wheels, or some modification of the 


bam The requirement that the aeroplane shall carry two persons, and that it 
Teg shall be capable of being controlled by either, may necessitate some modi- 
fication of existing machines, but this will not be great. The condition 
that the view of the country should be as open as possible both to the pilot 
____ and to the observer may not be easy to fulfil in some types, especially when 

= in conjunction with the stipulation that the men are to be shielded 
the wind. The usual position occupied by the pilot in a monoplane 
ies with the latter condition very well, but not altogether with the 
. On the other hand, the position of the pilot at the front edge of 
front plane in a biplane affords an excellent view, but ex him to 
wind. It appears possible that the best view of any would be obtained 
a monoplane with the wings set out about a foot from the body. The 
ed stress due to this would be very small, and the view in every 
direction very good. There may, of course, be some practical objection 
to this plan, but it seems worth a trial. 

If the condition that the engine must be capable of being started by the 
pilot alone means that he must be able to set it in rotation without assist- 
ance in holding the aeroplane, it implies either some form of anchorage 
or else brakes sufficient to prevent the machine from moving. Possibly 
the latter will be necessary to ensure stopping in the space specified. There 
does not seem to be any theoretical difficulty in fitting brakes to hold the 
machine with the engine running. If it be preferred not to have these, 
it would be quite easy to arrange for an anchorage with a trip-gear to 


| 








ehave — release the aeroplane when required. 

ually im- . __. While there appears to be little to criticize in the conditions, it is per- 
high time haps a pity that a definite date for the competition was not announced, 
eroplanes | so that competitors should know exactly when their machines are to be 
the ships. _ ready. There is also no indication of what relative importance will be 
ying, we attached to the various points. Probably this is wise, as it leaves the com- 
good, of _ mittee a freer hand in their awards, and it is only by experience that the 
i - we relative importance of different features can be ascertained.—Engineering. 
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ANNUAL REPORT OF THE SECRETARY AND 
TREASURER OF THE U. S. NAVAL INSTITUTE. 





ANNAPOLIS, Mp., March 16, 1912. 
To THE OFFICERS AND MEMBERS OF THE INSTITUTE: 


Gentlemen:—I have the honor to submit the following report 
for the year ending December 31, 1911. 

On Feb. 23, 1912, the Board of Control decided that the 
accounts of the Institute should be audited at the earliest con- 
yenient date by a firm of public accountants. 

Black & Company, of Baltimore, were awarded this contract, 
and completed their work on March 15, 1912. In place of the 


port being submitted in the usual form, their report in full is 
Bblished : 


BaAttimore, MaryLanp, March 12, 1912. 


To tHE OrFicers AND MEMBERS OF THE Unitep States Nava INSTITUTE, 
ANNAPOLIS, MARYLAND: 


Gentlemen —In accordance with instructions from your Secretary. and 
Treasurer, Lieut.-Commander Ralph Earle, U. S. N., under date of March 6, 
1912, we have made an exhaustive examination of the records, books of 
account, etc., of the 


Unrtep States Nava INstTITUTE, ANNAPOLIS, MARYLAND, 


for the year ended December 30, 1911, and herewith submit certified balance 
Sheet as of December 30, 1911, together with the following exhibits: 
Exhibit A.—Cash account. 
Exhibit B.—Investments (bonds). 
Exhibit C.—Statement of cash receipts and disbursements. 
Exhibit D—Operations for the year ended December 30, 1911. 
Exhibit E.—Trial balance, December 30, 1911. 

Our investigation has been very thorough and complete, including an ex- 
amination for the entire year of all checks and vouchers covering the cash 
disbursements; proving all additions in cash book and ledgers; checking 
all postings into ledgers, and verification of cash, securities and surplus 
accounts. We were unable to verify the $164.25, consisting of checks, 
money orders and cash in safe in office, as of December 30, 1911, as our ex- 
amination did not begin until March 8; but we did count the actual cash, 
ete., as of February 9, 1912, and found it to agree with cash-book balance. 

As a result of our examination we have made some verbal recommenda- 
tions which will, we think, greatly- facilitate the work of your office and 
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enable statements to be set up showing the actual condition of your Insti- = 


tute. We would also make the following suggestions : 
First.—That ail cash receipts be deposited in bank, and all cash disherssal 
ments be made by check ; and, if it is found necessary to make any payments 


in cash, to provide your cashier with a petty cash fund out of which pay- | 


ments can be made, receipts taken and periodical reimbursement made to 
him. 
Second.—That the outstanding check #634 of $2.00 which we are advised 


has been lost, be taken up as a cash receipt, and that the error of $.or be 


treated in a like manner. 

Third.—That the difference, between the estimated marked value of the 4 
bonds owned by your Institute and the valuation as per the books, be 
charged off. 


The general condition of the books of account, records, etc., of your Insti-_ 
tute, is such, as to merit commendation; and we acknowledge, with thanks, © 
the uniform courtesy shown us and the cheerful assistance rendered us by © 


your office force while we have been engaged in making this examination. 
Respectfully submitted, 
Brack & Company, 
By Wilmer Black, C. P..A. 


Certified Public Accountants, 7 


UNITED STATES NAVAL INSTITUTE, ANNAPOLIS, MD. 
BaLaANce SHEET, DECEMBER 30, IQIT. 


ASSETS, 
Ce CREE SE Dies cspccgscceccccneeses $12,601.66 
Investments (Exhibit B)..........0...... 46,097.67 
Accounts receivable ...........6 cc ceeues 2,809.36 
Accrued interest .......6.0060005 Ri ciwk< 112.50 
ET o's A ia de kd one wn vb 98 ececedine 2,700.00 
Furniture and fixtures. ............+205+: 300.00 
LIABILITIES 
Accounts payable .......6005ccswe cence $ 1,255.00 
PO EE SG bid kvin 0's hires o 00scu deci 6,753-14 
Balance January I, I9TI................ $ 6,663.14 
Transferred from General Fund........ 90.00 
SPIE 585 5iiy PERT OO ReAB ES «wis 4 56,612.96 
Balance January I, I911...........-.++- $56,432.57 
Net Profit for year ended December 30, 
19o1t. (See Exhibit D).. tet mE AM 180.39 





$64,621.19 $64,621.19 


We hereby certify that the above balance sheet is a true and correct exhibit 
of the condition of the United States Naval Institute, Annapolis, Maryland, 
as of December 30, 1971, as disclosed by the books of account. 

Brack & Company, 
By Wilmer Black, C. P. A. 
Certified Public Accountants. 
Dated at Baltimore, Maryland, March 12, 1912. 
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EXHIBIT A. 
Casu Account, DeceMBER 30, IQII. 
Seaman's Bank for Savings, New York City... 
Balance, as per letter dated March 2, 1912... $3,000.00 
Rhode Island Hospital Trust Co., Providence, 
Balance, as per letter dated March 12, 1912... 2,929.40 
Society for Savings, Hartford, Conn.......... 
Balance, as per letter dated March 12, 1912... 2,972.20 
Interest not taken up until after Jan. 1, r912.. 58.26 
$2,913.94 
Farmers’ National Bank, Annapolis, Md...... 
Balance, as per balanced bank pass book, 
balanced February 6, 1912... .........«+.. $4,840.99 
Less Deposits. 
OD... oon. ccs ceenmase heres $ ae 
RE DOs tn. soc aan neue iene 67 
i Ure... . io.) ccemeabere eanee 132.05 
ey 25, BPE Pie mee 328.22 
SIG oan on cnnnsseattoceanaeen 1,445.99 
—— 2,804.96 
$2,036.03 
_ Add Checks drawn in 1912. 
Ss Doubs Tus cc cevcnestecctwibbeesh $ 9.21 
Ns cates <aekey one oo Rab ei epe el 87.50 
EES SORE US ok oo ous upepeeby acs oOes 70.20 
SE GOPEUEA CLS +. 0s os tueubsncehees tas 49.00 
Re a ss’, oo cco nduaeewabeei —_ 
SUE Fig nc aoceccene's cegpemat aneeeie 160.00 
MDL bi Sula sso oc «04.05 gambiae 1,248.14 
ES 95 
Celle aithucew nar gurenpeannteth wiienee 6.00 
MRM ctibs <0 .c bcs 0ve Genes eueaieienal 75.00 
SEES 3 ob boas 0% «+ 004kpuneeae= tl Seen oe 
on AEC RRS BREE SOS 50 
1,883.50 
$3,919.53 


(Checks #001, 910 and 911 still out.) 
Less Outstanding Checks. 
#6 





En ole «Wis o nicas kb hao a ae $ 2.00 
ohn II SRA S TE eee. 5-5 heaters 5 12.00 
SEMEEETS pasos ccc cece cOhepesvecsehees 5.00 
DR ot <u uae enhsianaines behuees 170.40 
| te SESE ST EEE re oe 136.00 
325.40 
$3,594.13 
Less. 
Error of Bank (over)............++-0e00- $ OI 
Error Jones check #736..............++- 05 
—_ .06 
$3,594.07 
In Safe in Office. 
Es. . vic wens os vices Gnhbeenee ea $ 67.71 
OCD: ..... + nccdulastbsabeabans 9.19 
Deets cy sss 008s cekperienen een 87.35 





$ 3,000.00 
2,929.40 


2,913.94 


3,594.07 


164.25 


$12,601.66 
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EXHIBIT B. 
Securities (Bonps) DeceMBER 30, 1911. a a 
Amount as imated | 
ce Name of company. ae “nat S 
$ 6,000.00 | Southern Railway .......-+00-c0eeeees $ 6,745.14 $ 6.43200 _ Al 
6-$1000 5% Registered Gold Bonds. Pr 
2,000.00 Washington Railway & Electric Co...:.. 1,715.00 1,720.00 E: 
2-$1000 4% 50 yr. Gold Bonds Consoli- : a 
dated Mortgage. : F 
18,000.00 Northern Pacific & Great Northern R. R. 17,718.83 17,460.00 
1000 Joint Bonds Registered. P: 
5000 C. B. & O. Collateral Registered. H 
2,000.00 Potomac Electric Power Co............ 2,115.00 2,030.00" P; 
2-$1000 1st Mortgage 5%. : 
9,000.00 Northern Pacific Railway.............. 8,902.45 6,120.00 — Re 
4-$1000 3% Registered Gold Bonds. Ri 
1-$5000 3% Registered Gold Bond. Ei 
General Lien due January, 2047. q Si 
9,000.00 I Te can ce ce gacec 8,901.25 8,842.50 St 
1-$5000 Ist Mortgage 4% 50 year Gold 
Registered. 
1-$1000 1st Mortgage 4% 50 year Gold 
Registered. 
3-$1000 Prior Lien 34% due 1925. 
$46,000.00 $46,097.67 $42,604.50 ~ B 
EXHIBIT C. 
STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS FOR THE YEAR ENDED 
DECEMBER 30, IQITI. bh 
pS rr $16,823.52 
RECEIPTS. ‘ P 
RS ES ee oS ws. eels. ee $ 1,034.63 he 
ES GE SES a RE ee 8 «a 1,251.53 
NS oe ova ocddds cotweddbertice ces 24,280.62 or 
I, rans. wis cape'cedaeeer bsbecce on 73.84 y 
NOI, Be kN cis mcs ockeiedccees 849.27 
Interest on Investments..................-......++++ 2,235.01 
URE ESAT, Sia Res ccuacavcvet caccvebavsiioes 16.37 
EE SESS ae Ya aOR ea oe nh NE a 37.12 
Life Membership EEE ie nndaitiesih wen che idses we 60. I 





Estimated 


$ 6.43200 


1,720.00 


17,460.00 


2,030.00 


6,120.00 


8,842.50 





12,604.50 


Enpep 


6,823.52 
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DISBURSEMENTS. 
Printing and Binding Proceedings...............-. 
Printing and Binding Extra Publications............ 


‘Tr, ) Cee eee ee eee ee eee ee eee eee eee eee 


Salaries 
Contributors 


Authors of Text-Books (Royalties)............... 
MIRORA....5 vic ocx Vike + Gane SAR 

e, freight and hauling...................: 
Purchase of Books for Sale...............2ceccececs 
Office Expenses—Stationery, supplies, etc........... 
Copyright and Royalties.................... 


Postage and Tel 


Forei é 
“ War on the Sea,” “ Genius of Naval Warfare.” 


NE  .. oo occa udabasGahenscuunbeas 
Honorable Mention Award..............-...see0e 


Purchase Northern Pacific & Great Northern R. R. 


Bonds 


Engraving Prize Essay Medal and Case............. 
Belecription A PMNGG, . .. .< ui cubis Wadceoeenie 
Subscription to Naval Directory.................... 
Purchase of back numbers of Proceedings........... 
Insurance on Institute Property.................... 


Attorney’s Fee 


EN. >. J... ou bon tha wc cmmanaine se cca 


Total Disbursements 


Balance, December 30, 1911 (Exhibit A)............ 


EXHIBIT D. 


OPERATIONS FOR THE YEAR ENDED DECEMBER 30, IQITI. 


Inventory, January 1, 1911. 


k numbers of Proceedings..........$ 200.00 
Extra Publications .................:.. 1,000.00 
Purchases. 
| "cg $ 835.67 
Back numbers of Proceedings.......... 11.00 


Printing and Binding Proceedings. .....$ 4,500.28 


Printing Extra Publications............ 13,392.51 
Inventory, December 30, 1911. 
Back numbers of Proceedings.......... $ 200.00 
Extra Publications .................... 2,500.00 
Cost of Publications sold............. 
Profit on Sale of Publications......... 


$ 1,200.00 


846.67 


17,892.79 
$19,939.46 


2,700.00 





$35,074.78 
12,601.66 


$47,676.44 


$17,239.46 $17,239.4€ 


$23,255.60 


6,016.14 
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EXPENSES. 


Postage and Telegrams 
Exrcomeeee, freight and hauling 


Contributors 

Salaries 

Authors of books (Royalties) : 

Office ye (stationery, supplies, etc.) 
ei opyright and Royalties 

“War on the Sea,” “Genius of Naval 

Warfare. 

Transferred to Reserve Fund 

Prize Essay Award 

Honorable Mention Award 

Refunds 

Attorney’s Fee 

Rent of Safe Deposit Box 

Engraving Prize Essay Medal and Case... 

Subscription to Magazines 

Subscription to Naval Directory 


Total Expenses 
Net Proft 


Sale of Books 
Sale of Proceedings 


Total Sale of Publications 


Profit on Sale of Publications 
Dues 

Subscriptions 
Advertisements 

Interest on Investments 
Bindings 

Sundries 

Life Membership Fee 


EXHIBIT E. 


213.95 
180.00 
10.28 
40.00 
5.00 
10.75 
8.32 
i.10 


$11,830.93 


$23,164.69 
90.91 


$23,255.60 


$ 1,847.81 
1,255.53 
525.50 
2,235.01 


aa 
60.00 


$ 5,095.18 


TriAt BALANCE, DECEMBER 30, IQII. 


Dues 

Subscriptions 

Sale of Books 

Sale of Proceedings 
Advertisements 


Postage 
Binding 
Expressage 
Sundries 


aie 


$12,011.32 


$23,255.60 
$ 6,016.14 


5,995.18 
$12,021.32 
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EXHIBIT E.—Continued. 








SM nko cticce cscncecce coed svenspenssennesatn $ .32 
? Life Membership BNE uc 00s ccoensenaans> eaneweas $ 60.00 
4 . Cash in exchange for checks..........00cceeeeeeseee . 6.73 
PMSUFANICE . -. eee ee nee eee sete ee ee eeeceeencueeees .50 
Printing and Binding Proceedings............-.-+.+- 4,500.28 
Printing Extra Publications. ..............seeeeeeees 13,392.51 
Contributors ....... 00.2... e cece ee en en eeseeeeeeees —_—s 
Authors MNES... .. «nece anbbenic banana nae rs oye 
ET cn coc 06s cc cceaseey canes a> ba eeane bse eee 11.00 
Bietiese OP sds for Sale. i... in cise ssGencs ccavues pd 
SS ere roe eer 15 
Purchase ~ ir OO PEO TOEEOE IR SS 124.15 
Freight and Hauling. .....-...-.-+.++eceeseeeeeeeess 1.35 
SY GIL. 5 coc ccccccceusedsdcvssssusbnene 213.05 
Honorable Mention Award...............++0sse0ee- 180.00 
= Addressing Machine Co... ..........000eeeees 41.75 
Td deg ¢0 ap etovesrocs oc deneewense es keweene am Io. 
; Office Expense ............ 2: ooStpe scopenipe ste seers 15.03 
Rent of Sate and Typewriting yy SNS Tey or a 15.20 
51 1,830.93 Rent of Safe Deposit Box. ...........cecceeeceeceees 5.00 
180.39 ving Prize Essay Medai and Came. vec stecaies af 10.75 
> iption to Magazines........+..sseeseeeeeenee . 8.32 
12,011.32 ription to Naval Directory............--+++e+ 1.10 
rchase of Back Numbers of Proceedings.......... 11.00 
ee a TEE 40.00 
 OEME® ... y ccc sch cobsnctencuinisesneue 2,809.36 
23,255.60 SS Pere oe meee 112.50 
9 Inventory December 30, 1911. .... 2.2... 64 cc ee eeeeees 1,200.00 
6,016.14 EY  PURAUTES, ... 5000s dcccacessseeedeésbaee 300.00 
ES PUOMED ... 20s cece ccnccbssnewuwensbececne 1,255.09 





$03,608.31 $93,608.31 


The second suggestion made by this firm has been carried out. 
The first and third suggestions are under consideration. 
The investments, hitherto carried at price paid for them includ- 
5995.18 ing brokerage, will, if carried at market value of December last, 
2,011.32 % | show an apparent decrease in the surplus of $3,493.13. 
: The actual net gain during the year has been therefore $180.39. 
A change, suggested by the accountants, has been made in the 
method of bookkeeping which simplifies, in a measure, the work 
connected therewith, and enables quickly a balance to be struck 





+—~72 


sag and a full report to be rendered of operations at any time that 

or it is desired. 

3,1 . 2 Respectfully, 

Pn: Rate Earte, 

2,235.01 Lieut.-Commander, U. S. Navy, 
3025 Secretary and Treasurer. 























BOOK NOTICES. 





“The United States Navy.” A hand book, by Henry Williams, Naval 
Constructor, U. S. Navy. New York: Henry Holt & Co., 1911, 228 pages. 
illustrated with numerous half-tone engravings and line cuts. Price, $1.50. 

Naval Constructor Williams, U. S. Navy, from his experience at sea, 
as well as on shore, is well qualified to write on this subject. 

Many of those questions that every person in the naval service has been 
asked hundreds of times are answered authoritatively and in a non-technical 
manner. 

The book opens with a chapter on Naval History; then follow chapters 
on The Navy’s Organization; Personnel; Man-of-War in Commission; 
Classes of Ships; High Explosives; Mines; Torpedoes and Aeroplanes; 
Designing and Building a Warship, Dry Docks, and closes with a chapter 
on the National Defense. 

The information given is accurate and will prove interesting to those 
who have some interest in the navy. 

There is an excellent index, which will undoubtedly increase its value 


as a reference book. 
W. B. WELLs. 


“A Manual of International Law”; for the use of naval officers, by Rear- 
Admiral C. H. Stockton, U. S. N. Annapolis: Naval Institute, 1911. 313 pp. 

The manual before us represents the experience gained in the practice 
of international law by its author during a long and especially useful 
career as an officer of the United States Navy; a career which may be 
said to have culminated in his fortunate incumbency of the office of super- 
intendent of the Naval War College at Newport, Rhode Island. There is 
no place, certainly in the United States, where instruction in international 
law is carried on with such systematic thoroughness, or where better or 
more practical results are obtained, and this is due, in great part, to the 
intelligent and well-directed endeavors to that end which were put forth 
by Admiral Stockton, and by Professors Snow and Wilson who cooperated 
with him in the establishment of the schoo! upon its present basis. A notion 
of the extent and character of the work done at the War College may be 
obtained from the annual volumes of its Proceedings—a work of standard 
and permanent value. 

The manual is primarily intended for the use of naval officers, as is 
indicated by its title. The book is not quite equally divided between peace 
and war; a comparatively full presentation of the former being necessary 
in the discussion of the subjects of territory, including boundaries, in- 
surgency in its relation to belligerency, jurisdiction on the high seas and 
nationality, all of which are of the first importance to officers of the navy. 
In the portion devoted to war, belligerency, neutrality, maritime capture, 
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blockade, contraband, the right of search and unneutral service are all of © 


them thoroughly and lucidly discussed in the light of the most recent 
authorities. The old rules of maritime capture, which have recently been 


made the subject of conventional amendment, are brought fully up to date; — 
the most recent of these, the Convention of London of 1907, is treated in — 
great detail and at sufficient length. This is as it should be, for that conven. 
tion, if generally and fully adopted and followed, is calculated to bring about — 


very material changes in the practice of maritime warfare. 


It was an earlier American author, the late Major-General Halleck, — 
whose work on international law was required to be carried on board every © 
public armed vessel in the British Navy. It is fortunate, indeed, that — 
Admiral Stockton’s excellent work on the same subject is to occupy a © 


similar place in the navy of the United States. For that purpose a better 
selection could not possibly have been made. 
Geo. B. Davis. 


(Reprinted from the American Journal of International Law, Washing- . 


ton, D. C., January, 1912.) 
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1882. 

Our Merchant Marine: The Causes of its Decline and the Means to be 
taken for its Revival. “Nil clarius aquis.” Prize Essay, 1882. By 
Lieutenant J. D. J. Kelley, U.S. N. 

“Mals IL FAUT CULTIVER NOTRE JARDIN.” Honorable Mention. By Master 
C. G. Calkins, U.S. N. 

oo Honorable Mention. By Lieut.-Com. F. E. Chadwick, 











“CAUSA LATET: VIS EST NoTISSIMA.” Honorable Mention. By Lieutenant 
R. Wainwright, U.S. N. 






; 

* 1883. 

How may the Sphere of Usefulness of Naval Officers be extended in Time 

# of Peace with Advantage to the Country and the Naval Service? 
“Pour encourager les Autres.” Prize Essay, 1883. By Lieutenant 
Carlos G. Calkins, U.S. N. 

“Semper paratus.” First Honorable Mention. By Commander N. H. 
Farquhar, U.S. N. ; 

“CULIBET IN ARTE SUA CREDENDUM Est.” Second Honorable Mention. 

By Captain A. P. Cooke, U. S. N. 


1884. 
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Prize Essay, 1886. By Lieutenant Carlos G. Calkins, U.S. N. 
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ston 1n Goop ORGANIZATION AND THOROUGH Dritt on Boarp or Sur 
ABLE Suips. Honorable Mention. By Ensign W. L. Rodgers, U.S. N. 
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The Naval Brigade: its Organization, Equipment and Tactics. “In hoc 
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1891. 
The Enlistment, Training and Organization of Crews for our Ships of War. 
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DisPosITION AND EMPLOYMENT OF THE FLEET: SHIP AND SQuapron Dri 
Honorable Mention, t891. By Lieutenant R. C. Smith, U.S. N. 
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Wm. Laird Clowes. ; 
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Tue Purcnase System or tHe Navy. Third Honorable Mention, 1906, 3 
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Inspector John A. Mudd, U.S. N. 

Tue Nation’s Derense—tue Orrensive Freer. How Shall We Prepa 
It for Battle? Second Honorable Mention, 1908 By Lieut. 
mander Yates Stirling, U.S. N. 
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Some Ideas about Organization on Board Ship. Prize Essay, 1909. By : 
Lieutenant Ernest J. King, U.S. N. 4 
Tae Navy anp Coast Derence. Honorable Mention, 1909. By Commo 1 
dore W. H. Beehler, U.S. N. 1 
Tue REORGANIZATION OF THE NAvAL EstaBLisHMENT. Honorable Me nti , 
1909. By Pay Inspector J. A. Mudd, U.S. N. ‘ 
A Pea ror Puysicat TRAINING IN THE Navy. Honorable Mention, 1909. 
By Commander A. P. Niblack, U.S. N. = 
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The Merchant Marine and the Navy. Prize Essay, 1910. By Naval Con | 
structor T. G. Roberts, U.S. N. - 


Tue Navat Srratecy or THE Russo-JAPANESE War. Honorable Mention, © 4 
1910. By Lieutenant Lyman A. Cotten, U.S.N., 
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am | ——- Prize Essay, 1911. By Paymaster Charles Conard, f 2 
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Navat Power. Honorable Mention, 1911. By Captain Bradley A. Fiske, : 


U. S. N. 
Wantep—Fimst Am. Honorable Mention, 1911. By Commander C. © — 
Marsh, U. S. N. | 
1912. a 
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ition, 1906, é NOTICE. 

The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. 
It now enters upon its thirty-eighth year of existence, trusting as hereto- 
’ Inspector fore for its support to the officers and friends of the Navy. The mem- 

: bers of the Board of Control cordially invite the co-operation and aid of 
t-Gunnery, § their brother officers and others interested in the Navy, in furtherance 
s Stirling of the aims of the Institute. by the contribution of papers and communi- 

- cations upon subjects of interest to the naval profession, as well as by 






support and influence. 
On the subject of membership the Constitution reads as follows: 


ARTICLE VIL 


1908. By Sec. 1. The Institute shall consist of regular, life, honorary, and asso- 

ciate members. 
Sec. 2. Officers of the Navy, Marine Corps, and all civil officers at- 
to the Naval Service, shall be entitled to become regular or life 
* rs, without ballot, on payment of dues or fees to the Secretary 
Treasurer. Members who resign from the Navy subsequent to join- 
Institute will be regarded as belonging to the class described in 

n. 

Sec. 3. The Prize Essayist of each year shall be a life member without 


payment of fee. 


1909. By Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life. 
Commo- The Secretary of the Navy shall be, ex officio, an honorary member. 


Their number shall not exceed thi (3). Nominations for honorary 
Lention, members must be favorably reported e Board of Control, and a vote 

; equal to one-half the number of regular and life members, given by proxy 
ion, 1909. . e or presence, shall be cast, a majority electing. 

» | Sec. 5. Associate members shall be elected from Officers of the Army, 
Revenue Cutter Service, foreign officers of the Naval and Military pro- 
fessions, and from persons in civil life who may be interested in the 
purposes of the Institute. 


Shi 


val Con- © 4 Sec. 6. Those entitled to become associate members may be elected life 
_ members, provided that the number not officially connected with the Navy 
Mention, _ and Marine Corps shall not at any time exceed one hundred (100). 


Sec. 7. Associate members and life members, other than those entitled 
to regular membership, shall be elected as follows: “ Nominations shall 
be made in writing to the Secretary and Treasurer, with the name of the 
Conard, _ member making them, and such nominations shall be submitted to the 
Board of Control, and, if their report be favorable, the Secretary and 


\. Fiske, Treasurer shall make known the result at the next meeting of the Insti- 
. & tute, and a vote shall then be taken, a majority of votes cast by members 
rct e present electing.” 


The Proceedings are published quarterly and anyone may subscribe for 
them. The annual subscription is $3.00; single copies, 75 cents. Annual 
=! for members and associate members, $2.00. Fee for life membership, 


1. SM 
All letters should be addressed U. S. Naval Institute, Annapolis, Md., 
12. By @ and all checks, drafts, and money orders should be made payable to the 
4 same. 











SPECIAL NOTICE. 


NAVAL INSTITUTE PRIZE ESSAY, 10913. 


A prize of two hundred dollars, with a gold medal, and a life-member- 
ship in the Institute, is offered by the Naval Institute for the best essay 


presented on any subject pertaining to the naval profession, subject to © 


the following rules: 


1. The award for the prize shall be made by the Board of Control, voting ~ 


by ballot and without knowledge of the names of the competitors. 
2. Each competitor to send his essay in a sealed envelope to the Secre- 


tary and Treasurer on or before January 1, 1913. The name of the writer 7 
shall not be given in this envelope, but instead thereof a motto. Accom. ~ 


panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer’s name and motto 
inside. This envelope is not to be opened until after the decision of the 
Board. 

3. The successful essay to be published in the Proceedings of the Insti- 
tute; and the essays of other competitors, receiving honorable mention, to 
be published also, at the discretion of the Board of Control; and no change 
shall be made in the text of any competitive essay, published in the Pro- 
ceedings of the Institute, after it leaves the hands of the Board. 

4. If, in the opinion of the Board of Control, the best essay presented 
is not of sufficient merit to be awarded the prize, it may receive “ Honorable 
Mention” or such other distinction as the Board may decide. 

5. In case one or more essays receive “ Honorable Mention,” the writer 


of the first of them in order of merit will receive seventy-five dollars anda _ 


life-membership in the Institute. 

6. Any essay not having received honorable mention may be published 
also, at the discretion of the Board of Control, but only with the consent 
of the author. 

7. The essay is limited to fifty (50) printed pages of the Proceedings of 
the Institute. 

8. All essays submitted must be either typewritten or copied in a cleat 
and legible hand. 

9. In the event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of the gold 
medal. 5 

By direction of the Board of Control. 

RALPH EARLE, 
Lieut.-Commander, U. S. N., Secretary and Treasuter. 








